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ABSTRACT - o

# o , S . S o
‘ This report presents.guidelines for the assessment and abatement of agbestos-
3 containing materials in bujildings based on available informatiom: Background
, information is given on the history and use of asbestos—containing products in
buildings, and regulations pertaining to their use.
gures for buildings containing asbestos materials, procedures for determining
condition of the materials,\and abatement techniques for containment and
removal. A summary 1s presented of recent guide specifications and standards
developed by industry, government agencies, and a standards organization which
are related to asbestos—containing materials ip existing buildings. These 7
documents include guldance for the control, assessment, dnd abatement of such
naterials. o :

Rey words: abatemeut of asbestos; asbestos; buildings; fireproofing;

insulation; regulationa; structural steel. . -




. EXECUTIVE SUMMARY
. N -

The Public Bulldings Service (PBS) of the Cemeral Services Administrgrion (GSA)
asked that the National Bureau of Standards (NBS) develop state-of-thd-art N . a

guidelines for surveying buildings having asbestos—containing materials and for ™
selecting and applying assessment and abatement options. The guidelines are '

based on available.information and include & review of the following: (1) his- L e
tory and use of asbestos-containing materials in buildings; (2) examples of - N

building systems which-may affect airborne asbestos fiber levels;/(3) related
regulations, standards, and guidelines; .(4) techniques to evaluate asbestos-—

containing materials; and (S5) abatement techniques.

Asbestos has been widely used because it is a relatively inexpensive material.

with special chemical, physical, and mechanical properties which make it very
e T - -

desirable for many. building applications. The important:properties are mechan- i

;gai strength; fire resistance; fléxibilitﬁ§7§ﬁd”g§§67§rgggtpgiand wear charac-— ,
teristics. The use of asbestos fibers for {1

rs for fireproofing and insulating materials
for building applications began in England in the early 1930s and continued in

the United States through the early 1970s. The literature contains extensive
§9§§§§§;aggg§”gddreaatng“Y?téﬁtiéi health effects associated with exposure to
alrporng -asbestos fibers.t! ,

16 océupational areas whers asbestos wmaterials are handled or machined directly, @&

the regulatory approach of the Federal Government has been to establish the _ ' '
maximum allowable exposure of workers to asbestos fibers, above which protec-
tion is deemed necessary. In the United States, the first occupational expo- .

sure level to asbestos was proposed_in 1938 by the Publiq Health Service at 30 «

fibers per cubic centimeter (£/cc).2/ This has been reduted over the years to

- the current U.S. Occupational Safety and Health Adminisrration (OSHA) regula-
tion (29 CFR 1910.1001) which stipulates a maximum exposure level of 2.0 f/cc

for fibers greater than 5 jm in length weasured on an 8-hour time weighted. )
average (TWA) basis and 10:0 f/cc for 15 minute sampling times. Phdse contrast

_microscopy is the method qf measurement required by OSHA. OSHA regulations

 generally apply La goutinel cccubationsal asbestos exposure situations at a fixed
location. 1In 1976 the National Institute of Occupational Safety and Health
(NIOSH) proposed to OSHA a further reduction to 0.1 £/cc for fibers greater .

than 5 ym in length measured on an 8-hoyr TWA basis and 0.5 f/ec for 15 minute-

sampling times. However, this has not been-acted upon by OSHA. The applica-

bility of current OSHA fiber exposure limits to the general population where _ _
lower asbestos fiber lev&Is exist (such as occupants of buildings where asbestos-
containing materials have been used for fireproofing. and insulation) is subject
to much debate. This issue is not addressed in these guldelines. Regulations

of the U.S. Environmental Protection Agency (EPA) cover asbestos emissions to
kN v < :

1/ since NBS has no medical expertise, there has been no attempt te evaluate _
this documentation. | _ S K
2/ The measurement method for determining the fiber concentration and fiber

characteristics (e.g. diameter, length) used to establish this level is . _
unknown to the authors of this report.
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the oatside envtronment and disposal of aabeatoa-containing material fr&m job N

. gites.
-~ )
N Various gujde specificationa have been developed by agencies of the Federal
a Goverpment and -private. sector organizations to assist architects, engineers, i
and bu"ding owners in. preparing ptoject ﬁﬁécificqg;ggaigp§iccn;ggc;s for .
asbes £5 abatemant wérk. These’ Were‘uséd in prepartng these guideiiﬁés.
’ ¥ s o4 !

Teﬁhﬁfqﬁes for the evaiuatton of the condition of aabeatoa~containing materials B
in buildings reported herein include; (1) regional surveys of groups of builf-"

" ings; (2) building inspection pxocedures; (3) bulk and air sampling techniques;

and (4) available methods for-eyaluating the potential airborne asbestos fiber

igvel in buildings: The regional survey is needed when an organization has a
large inventory of buildings and it 1s necessary to determine which building

\ . have asbestos—containing material that may require abatement. This is foilawed

by evaluation of buildings identified as containing. such materials and includes
* discussion with building petsonHEI, review of building plans and specifications,

review: of- previous asbestos relafed activities, and walk-through inspections.
ctivities can be conducted, including bulk 3

1f deemed appropriate; sampling
sampling of material to determine its Tasbestos content_and air monitoring to

determine airborne asbestos fiber levels. The guldelibes discuss several pro-

posed methods for evaluating the potential asbestos exposure in buildings; ~
these methods are undergoing analysia and testing..

The guidelinés concIude with a discuaston of available aabeatoa abatement _

techniques and information available- in thé current literature on their selec-

tion. The selgction of an appropriate asbestos abatement solution is generally

K based on the condition of the asbeatcs-containtng material; its location; the .

- ) functibn and occupancy of the work area; and the cost._ The two approachea ;to
' control exposure of asbestos may be elther interim or long—-term measures. Long-—

term measures include containment (encapsulatiocii and enclosure) and removal,

while interim measures consist of a management system for asbestos—containing

materials (educational prograus, periodic inspections; work procedures; dust .

é&ﬁf?éi, ‘etc.): These methods have various adiﬁntasea and dgaadvantages which

¢ S
] 41 NBS has not evaluated these methods and does not endorae or ‘disapWrogd - /T
- 7 ! their application. - _ e A '
T :ow
. .
t > . ~ \. "
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l. INTRODUCTION

Many buildings in the United States have asbestos-containing materials in their
construction. Asbestos has been widely used because it is a relacively
inexpensive material with special properties which make it very des%rable for

many bufiding applications: In recent years; potential health effecﬁf from
asbestos inhalation have been reported in the literature [1- 8] Federal
regulations ‘establish the maximum allowable exposure of workers to asbestos,
above which protection is feemed necéssary.

N 1
v -

The Public Bnildings Service (PBS) _ of the Generéi,Services Administration £GSA)

selecting and applying asbestos abatement options. The guidelines inclade the
" following: (1) history and use of. asbestos-containing materials in buildings;
(2) examples of building systems which may affect airborne asbestos fiber
levels; (3) related regulations, standards, and guidelines, (4) evaluation

techniques; and (5) abatement techniques. -

;

’ - ) \

1.1 HISTORY 0? ASBESTOS USE IN BEILﬁIﬁGS

Aﬁbsgygs,yng; ,g,baye,b@en,gsgd,f%,@anbﬁgoses because they,are telati(ely
tnexpensive\mpferiats and their fibers have desirable characteristics_ of
durability, flexibility, strength, and resistance to heat and wear [l]. Asbes-
tos fibers have been used in thousands of applicdtions including: materials

- for rbéfingi flooring, fireproofing, friction products; reinforcing 1in cement

pipes, sheetg, and coatings; and thermal; electrical; and acoastical fnsala-
tions. During the five years ending in 1975 the amount of asbestos fiber used

in the United States averaged, approximately B00;000 tons annually [2}.. It has
been estimated that about 90 percent of theiasbestos used has gbne into pro-

_docts or applications,dhich have effectively immobilized the fibers by mixing .

them with a strong binding material [3]. Fibers may be liberated from these

products by cutting or grinding during their fabrication or use. The other

ten percent of the dsbestos ‘has been ised in @pplications wWhere the fibers
may be more éasily released.

insulation on structural members and walls snd ceilings. This sprayed-on
materiai in loosely bonded friable form;, has been applied extensivelyrto

structural steel membérs, such as beams snd columns, for fire proteetion and

decorstion, and control of condensation. This type of application offerea the

advantsges of rapidly covering targe surfaces and trregular surfaces evenly

and efficiently %ithout the use of mechanical support or extensive surface
preparation.

2/ since tbe National Bureau of Standards has no medical expertise, there has

1/ References are listed in section 6: ) ,

-

been no attempt to evaluate these references.

1
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The spray application of asbestos fibers for fireproofing’and insulation was
first used in England in the early 1930s [3]: 1In the United .States, early

spray applications were mainly in clubs and restaurants for decorative use and

acoustical insulations on ceilings. In 1950, é@ﬁe”fbgﬁrgf;§pga§éd miseral

fiber fireproofing was used in more than half of the multistory buildings ‘con-
structed 'in the United Sggggjgr Firepropfing alone-actounted for 40,000 tons :
of sprayed material inm 1968 [3]: : :

|
_ I
Many Bubstitutes for sprayed asbestos materials are currently available. Most
,0f these spray materials contain fibrous glass or monasbestos mineral fibers’
—~ along with cement, gypsum, or -other-binders similar to those used for asbestos.
These materials can be used for fireproofing; thermal and acoustic imsulatiom,
‘and decoration. _ | . .

1.2 CHARACTERISTICS OF ASBESTOS FIBERS :

b d

: Asbestos is a genmeric term applied to a group of naturally éccurring mineral
silicates that are separable into fibers {4} During the early 1970s the
definition of asbestos was changed by court action because of the public and

scientific attention to asbestos poiiution. The definition accepted by the
Minnesota court which set a precedent during the trial of Reserve Mining

Company; stated; "asbestos is a geneéric term for a number of hydrated silicates
_that, when crushed or processed, separate into flexible fibers made up of -
™Pibrils” [5]. The redefinition of fiber as pertaining to_asbestos (U.s.

+ District Court, District of Mimmesots, Fifth Division, Fall, 1973) that was

adopted by most environmental and public health sclentists states that; “a

fiber is a mineral which is at least three times as long as it is wide” [5].

This definition of fiber eliminated the difficult task of testing the flexi-

bility and the presence of fibril composition of submicroscopic particles, and

retained only the shape of the particle as a decisive criterion [51.

TS;_ i .,vf.— ) i - - - ,,.,, - — [ — A L . - I

R The asbestos fibers used in buildings are from asbestiform varieties of silicate 3
minerals. Table 1.1 lists some common silicate minerals and their asbestiform

varieties which are the source of asbestos fibers that are usédd commercially.

Table 1.1 Silicate Minerals and Their Asbestiform Varieties (91

Mineral Mineral Group |  Asbestiform Variety v
Anthophyllite Amphibole Anthophyllite asbestos
' . -
Comningtpnite-grunerited Afiphibole | Cummingtonite-gunerite asbestos
Qg Ry (amosite)

° - o 7:77 o . ) - . . -
Tremolite-actinolite Amphibole Tremclite—actinolite asbestos
Riebeckite : \ Amphibole _Crocidolite asbestos

©  __serpentine \ \ Serpentine | Chrysotile asbestos _
\'\\1‘ N B
ke P = .
) T 2 -
N
| 15
(W
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It is ooted that only a very. small quantity of the amphibole and serpencine

' ) . minerals occur as the asbestiform variety of the minmeral [9]. The quality of
e . asbestos depends on the minenglogy of the asbestiform variety, the degree of
asbestiform development of th fibereitofii

acicular crystals or other impuritiee,.and the length and flexibility of the

fivers [9]. The characteriatica of the asbestos vary with the different

'aabestiform varieties; ffowever; the commerctally used asbestos materials have

fibers' that are incombustible, have high tensile strength; exhibit good thermal

and electrical insulating properties;, and have moderate t@ good. chemical
resiscance [3]. ] ) :

.. 1.2.1 Chrysotile Asbestoa o .o ‘ ) R

Chrysotile asbestos,; although finely fibrOue, belongs to the class of silicates

with sheet crystal structures.: The shekts of the chrysotiie minerals are

coiposed of alternating layers of siiica tetrahedrons bound together by hydroxyl

groups and magnesium fous: The fibrous form of.chrysotile asbestos consists of
spirally wound tubes. which result from the growth pattert of the dineral sheet

r structire. Chrysotile fibers. ate very amallfinidiametegligﬁbular, and very
soft and flexible. SThe average diameter. of individual fibrils is less than
0+1 micrometers ( {91: Mineralogical identification and measurement of

_} chrysotile fibers requires a high level of skill and. experience. 7
1.2.2 Amphiboles ! ' -
phibo _s ™~ : s

Aﬁphiboles have a fibrous nature derived from:.a chain—like eilicate crystal

structure. The fibers are larger in. diameter than chryeotile fibers; and are

straight and solid in nature, and hgkd and Bpringy. The- average amphibole

asbestos fibril diameter is Tess than 0.5 ym [9]. Identification.and measure-

) ment- of chrysotile asbestos minerals are generally more easily madJ particu-
+  larly from air samples, than those of amphibole asbestos becadise of the

Structural and chemicdl dffferetnces within the amphibole group. Identification

and measurement of amphibole asbestos can be difficult because of the large

vrange of chemicai composition and morphology.

1 3 PRODUCTS AND MATERIALS CONTAINING*ASBESIos

In some materials auch as cement-asbestos and vinyl floor tiles, the asbestos

o fibers are firmly bgund ot encased. The release of fibers in these materials

is generally not considered a problem. However; cutting; sanding; or grinding.

- of materials containing firmly bound or encased fibers will cause some fiber -
release [5]. Asbestos £ibers may ¥We more readily released from soft, loosely
bound, or friable materi fireprooft
macerials.

8 such as - sprayed fireproofing and in&glating

-

) materiala have been divided into two major_“

Aabestoa-containing construction
| woven ptoducts, and nonfriable matrix-bonded

categories friable materials a

composite proddcts {5]: .
/




1.3.1

Friable Matertals and Woven Products

Friable materials have been described by the UsS. Environmental Protection

Agency [EPA] as

those which can be

»crumbled; pulverized, or reduced to

powder

{n the hand" resulting in_the release of fibers with minimal applied force or

. mechanical disturbance [&4].

Among woven products, asbestos fibers and other

organic and inorganic fibers aré used id rovings, yarus, and cords._These

fibers are also woven, braided, or kmitted into textile products.

The mopt commonly used friabl
are 1isted in table 1.2. The

Table 32 Friable.Materials and Woven Products Contaiming Asbesto

agents ‘are usually not used in these textile products.

insulation products, and textile products.

Binding

L]

e aterials and woven products containing asbestos
y include insulating material; preformed thermal

o/

Subdivision

Generic Name

_Asbestos. _ o
%X by welight| Dates of Use

%

Binder/Sizing

Friable
Insulating

Material
Preformed
Products

-

Textiles2/

v

-

spray-applied *

tnaulation :

batts, blocks,

& pipe covering
i o

:85% nagnesia

_ catclom sillcate

cloth

biankets

felts .
blue stripe
red stripe

green stripe
sheet P

cord/rope/yar
tubing

© _Atheater,
" welding)

1-95

. .

1935-1970

1926-1949

1949-1971

1910-present

1920-present
1920-present
1920-present
1920-present
1920-present
. 1920-present
1920-present

1945-present

portland cement;

sodium silicate,

_ magnesium

X carbonate

calcium

silicate

nope
cotton/wool
cotton
cotton
cotton .
cotton/wool
cotton/wool
cotton/wool
cotton/wool

1/ Tabie was taken from réference [5].

2/ The Navy prohibits use of these products when acceptable nonasbestos—

contalning substitutes have been identified.

Y
o
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- 1:3:1.:1 Friable Iasulation Material

Spray-applied or_trowelled-on friable imsulation material has traditionally
7 been used in building construction for thermal insulation, condensation control,
- acoustical control, and fireproofing of steel. This type of asbestos—-containing

~—1nsulation was first used by the construction industry in the United States in

ot A thne mid-1930s. Friable insulating materials containing asbestos were used

generally on the surfaces of.metal, woad;,coggrgggi brick, and plaster.- Spray
application methods were devised to reduce the cost and time for installing
continuous sheets of material, particularly on iftégﬁié?“éurfaces; . The major

use of sprayed mineral fiber in buildings 1s for Fireproofing. Generally, fri-
able insulating materialused in butldings was a blend of 5 to 95 percent
asbestos fiber’s combined with other materials such gs minerdl wool fibers,

‘vermicolite, sand, bentonite clay binders; or cellulose fibers and othér filler
materials. . 3 : D

\ © ¥i3.1.2 Ppreformed Thermal Insulation Products

e T o o - S -
 Preformed thermal insulation products include batts and blocks for bbilers and
/' preforued pipe converings. From {1926 to 1949 chrysotile asbestos fibers were
4 generally used for preformed thermal pife imsulatrion. This type of irsulation

e contained about 15 percent asbestos and 85 percenmt magnesium carbonate. From

S 1949 to 1971 this material contained about 6 to 15 percent asbestos fibers with
/// ' the remainder calcium silicate [5]; e ‘
7/ 1:3:1.3 Textile Prodicts "
A i o o . R

Asbestos textile products are dirable and have other desirable properties such

N 2

>

as electrical insulation; thermal resistance, and acid resistance. For many

years the commonly used asbestos textile products .were ¢loth; cord, rope, yarn,
tubing, tape, strip, feltg, and blankets. The chrysotile asbestos content of

- these products may vary from 80 to 100 percent. Other fibers normally blended
in the products include wool, cottomn, crocidolite or afioéite asbestos fibers.

. Asbestos yarns produced by spinning are used as the basic componert in the
manufacture of rope, tubing, tape and strips. Asbestos cord~has been defined

as a multi-ply yarn used for electrical elemeht insulation and tying cord for
asbestos cloth [5).

Asbestos tape, strip, and tublng have been used For tnsulating electrical -
conductors and for wrapping high-temperature pipe joints. Tloth made from

asbestos ranges in weight from a few ounces to several pounds per square yard
and is woven in a wide variety of styles, Cj?tures,gradesandthicknesaea.

dovering for pipe insulation,

Important uses for asbestos cloth have been

electrical insulation, and theater curtains.
/

1.3.2 Nonfriable Materials~

Nonfriable materials have been described [5] as matrix-bonded composite ;~
products prepared by mixiggﬁf;beréVwithmﬁgribué bonding agents such as s
glue, plastics; cements; and asphait: The degree of bond of asbestos fibe

within the composite material or the fiber's immobilizatiom covers a wide
- 5

-
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range. Release of bonded fitérs varies according to use, euvironmental

. conditions, and physical,daiiage to which the products are-subjected.

Nonfriable matrix-bonded products for buildings have been divided into the
following categories: cementitious products, paper products, roofing felts,
asbestos compounds, asbestos ebony, flooring tiles and sheet products; wall-
coverings, and paints and coatings [5]. The most commonly used nonfriable

bonded composite products containing asbestos are listed ih’tablé 1.3,

ffffffffffffff L

Asbestos cementitious products are composed primarily of portland cement _ :
reinforced with chrysotile asbestos fibers: The cement content may vary from l\\
about 10 to 75 percent by weight depending on the required properties of the
material, Cement-asbestos pipe is generally made using chrysotile and crocido-
lite asbestos fibers in the ratio by weight of 3 to l: respectively:. The strong

_asbestos fibers serve to reinforce the cementitious material. Asbestos—cement °

"products are used for many building purposes including siding shingles, flat_

sheets, pipe, roofing shingles, corrugated sheets, facings for acoustical mate-

rial, table tops, electrical conduits, and laminated panels. TIn many ‘cases;

asbestos-cement partitions and céiling panels are accessible to the interior

work environment, and thus, subject to damage.
Clapboard; a thin sheet of asbestos—cement material, has been used exrensively
under siding on wood frame buildings. Clapboard was produced in 1944 and:1945.

Asbestos—cement siding sWingles have been extensively produced and tsed on wood

frame buildings for many years:. Asbestos—cement roofing shingles are available

but have not had extengive use. A great deal of asbestos-cement pipe has been
used for water mains; dewa .
f

ge and industrial liquid-waste disposal lines;,
conduits,; vent pipes, ies, and chimneys for heaters.

The large variety of paper ﬁiaaﬁéii,ié&é,fféﬁ,éﬁtﬁébtiié asbestos fibers

tncludes corfugated; indented; reinforced, and millboard products: Asbestos
paper has good heat resistance, 18 chemically imert, and has good electrical

and. thermal insulating properties. The paper_products have been made for
about 50 years or more and generally contain 75 ‘to 99 percent asbestos. Sodium

stlicate is the primary binder for corrugated and indented papers, while for:

millboard, akbestos fibers are bound with starch, lime, aod clay.

Asbestos roofing felts impregnhted 61Eﬁ,é§ﬁﬁ§i€ are used to fabricate membranes

for waterproofing and weatherproofing the roofs of buildings. Roofing felts or,

sheets may also be both impregnated with an asphalt and coated with an asphal- -
13,

tic composition. The asbestos fiber content of the felt is 85 percent or .

greater. Asbestos saturated felts are also used to cover hot steam lines on
the outside of buildings. ' ’ ;

N A £ - e o e o S
Asbestos—containing compounﬂs f%rréitértor and interior construction uses may

contain either organic or inorganic binders. Examples of products comtaiming
organic binders such as linseed oil and asphalt are caulks, sealants, cold
applied adhesives; joint compounds, roofing asphalt, mastics, and ééﬁﬁéff tile
cement. Inorganic binders are used in plaster, stucco; and grout.
- ) ' -
5

) 6
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Table 1.3 Nonfriable

7 g?trix Bonded. Composite Products\Contatntng

) Asbestoal -
e .
- v
oo _ . _ | Asbestos ,
Siubdivision Generic Name \ (2 by Dates of Use Binder/Sizing
- - weight) —
Cementitious } extrusions 8 1965-1977 portiand cefent
Products panels o o
cqrrhgaced {- 20-45 1930-present | portland cement
flac 40-50 _ | 1930-present | portland cement
flexible 30~50 1930-present | portland cement
1£lexTble 30-50 1930-present ‘portland cement
) ~ perforated I R
. laminated 35-50 1930-present portland cement
' Couter
. syrface) L= ;
roof tiles 30-20 * 1930:ﬁfé§éﬁt portland cement
clapboard &
shingles < o o .
; clapboard 12-25 : 1944-1945 portland cement
siding 12-14 unknown- portland cement
shingles - | 5 present
roofing N 32-20 unknown- portland cement
shingles ‘ pregent o
pipe 20~15 1935-present | portland cement
Paper corrugated: o o ) - <
Products high 90 1935-present j sodium silicate
temperature o N : -
moderate 70-35 1910-present ataféiig .
tefperature e .
indented 98 1935—ptesent cotton and
o , T organic binder
millboard 85-85 1925:ﬁfé§éﬁt starch, ;Lme
: clay :
Roofing smooth_surface 19-15 i§16;§ié§éﬁE asphait
Felts mineral surface 10~15 1910-present~ | asphalt
shingles 1 1971-1974 - | asphalt'
pipeline 10 1920-present { asphalt .
% - : _ o

1/ table was taken from reference [5].

containing substitutes have been tdenttf&ed.‘

v

/

2/ The Navy prohibits use of these products when acceptable nonasbestos—

”~

-




_ Table 1.3 (continued)
T ] ) p=y
- A . Asbestos | | - R
subdivision | Generic Nads. (2 by | Dates of Use | Binder/Sizing
L - — weight) , = P
_ S ' o 7 B P
Asbestos— caulking putties . 30 1930-present | linseed oil
Containing adhesive (cold ~ 5«25 1945-present |-asphait o
Compounds “applied) o N
joint compound '1945-1975 asphalt \
- rooftng asphalt "5 ‘unknpwn= asphalt
. ' . _ presest | a
mastics 5-25 | 1920-present | asphalt ‘
asphalt tile R 13-25 1959-pregent | asphalt
= cement : ' -,
roof putty 10-25 onknown=-. asphalt - .
. |+ presest [ . __
. . piaafé?/ifﬁé&i 2-10 | unknown-_ portiand cement
) _ | _ present : .
s'pé'cklea »3-5 + 1930-1975 - stafch, casein,
[— synthetic
N I — _resins
sealants 50~55 1935—1)”1‘é§§tit caster oil or
fire/water - polyisobutylene
cement, 20~100 1900-1973 clay ,
jgauiutton __ N e
cement, 55 \1920-1973 clay
finishing. N S
cement, magnesia 15 1926-1950 - fagnesium
. _ - % carbonate
- . onas
Asbestos R 50 1930-present | portland cement .|
Ebgny ] '
Pi‘bdj.it:t:i_ /
Flooring: "1 vinyl/asbestos 21 |, 1950-present | poly(vinyl)-
Tile and ~tile. | . ’ R % chloride
Sheet Goods i's’ph"a’lt/nabeatoa . 26-33 1920-present |;asphalt - v
“tile ) L . .
v ~ sheet goods/ 30 | 19%b-present .| dry otls
resilient sheet \
Wallcovering | vinyl wallpaper 6-8 unknown— .,J'\;—
—_— : ' . present '
e o e .. ) s
Paints and roof coating; L 4-7 1900-present | asphalt
Coatings . air tight 15 1960-p’i-é§étit asphalt, .
8
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e - Asbestos ebony groducts are used in the construction_industry in electrical

panels and circuitry. These products contain about 50 percent asbestos fibers
. _ and portland cement as a binder. With regard to other building products,

" asphalt floor ti;e/_Jntains about 25—35 percent asbestos fibers and asbestos

vinyl tile contains ‘about 20 percent asbestos fibers. The backings of some

_ sheet goods and resilient sheets contain asbestos. Soiie of thé better qualityf
\ wallcoverings may contain about 7 percent asbestos fibers. Asphaltic exterior

paints may contain about 9 perggnt ‘asbestos fibers: Some coatingsjused for

ntain about 15 percent asbestos fibers. K

1.4 AIRBORNE ASBESTOS FIBERS IN BUILDINGS

g iiiii Methods of Fiber Dispersal T ) ‘ 3 - )
,,,,,,,,,,,,, P

The concentration level of airborne asBestos fibers present at any given. time

in a building is dependent on three generating mechanisms shown graphigally tn

figure l.1l. Thesg are natural deterioration, impact, and.gecrondary dispersal.

e

. Three groups of people within the building may be subject to airborne asbestos
»rs: (1) building occupants; (2) waintenance and operation (M/0) personnel; =

{3) contractor personnel. All three groups may be subject to asbestos

expgosiure due to natural deterioration of asbestos-containing materials result-

ing inm_ the release of fibers into occupied spaces. In addition; fibers can be
distriButed by the air distribution Bystem., This may occur when asbestos

fibers are relegsed “into the ceiling ait return plenum due to oatural deterio-~

ration or impact of asﬁEstos—contatning materiais during M/0 activities in the'

plénun!1 7§xposure may aiso occur from secondary dispersal of fibers that have
already fallen onto interior surfaces. M/0 personnel and contractor personnel N
may be exposed to alrborne asbestos when their operations disturb the sprayed—on

asbestos-containing fireproofing and insuolation materials:

77777777777777 S £ ) .
¢ l:4:ts1 Natural Deterioration : : o .

Fallout of asbestos fibers may occur by a Blow, continuous degradation of ‘the

insulating surface and may be accelerated by air movement and vibration which

;1W'occurs in most buildings. This happens without actual physical diaruption of
’ the asbestos fiber containing material and depends on the bond between the .
adhesive and fibers. Fiber dispersal in fallout may occur at a continooes

rate over a long period of ti:;riéf?gxfactors which affect variations ingpfall-

. ogt rate include: vibration of} the structare; changes in humidity; air move-
mert from heating, cooling; d ventilating equipmeént; and air turbilernce and
vibration caused by human acaivity. The fallout rate may increase due to
aging and degradation of tne adhesive component of the insulating or other.

material: There may be little or no release of fibers from. cementitious mixes .
in good condition, whereas higher rates may. occur for deteriorated friable

materials. . : -

 i:bs1:2  Impact

"The level of asbestos giber release resulti&g from contact and 1mpact depends

upon the aocessibtltty of the fiber-contatn ng material and the 1likelihood of
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Figure 1.1 Mechanismg
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1/ Figure taken from reference (5]
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contact. The function ®f the building and the activities of the occupants may
affect the release of asbestos fibers into the environment. Friable sprayed

For these surfaces, even minor physical contact may release fibers. These o

g ases are generally localized and of short duration.

m» . e

routine maintenance and repair scttvities has, in some cases, exceeded 20 fibers

per cabic centimeter (f/cc), and the removal of dry sprayed asbestos material

has in report7dqcases fesulted in airborne fiber concentration 1eve1s of over
glOO f/cc [3] ,,,,,,

Reentrainment of fibers which have already settled on surfaces (e.g. above

celling tiles, on roorx and furniture) canm occur after initial release by

natuoral detetioration or. impact. [3]. 1In addition, particles released from the
insulation are subject: to’ possible fragmentation and subsequent reentrainment
due to activity in the ared. Secondary dispersal is a function of the activity

level of a building aqéa and may involve repeated cycles of resuspension and

séEEliﬁg. : ‘i"’

Fiber counts. as high as 5 f/cc have een reported from activity within a

building such as custodial work [31Y." In cases where settled fibers are pre-

sent, ctustodfal activities- may result in increased levels of airborne fibers.

In a library with a deteriorating sprayed asbestos ceiling,; continuous dusting
of extensive areas of shelving raised the average fiber }evel for the custodians
to 4 f/cc, and to 0.3 £/cc for nearby library users [3]1

1:4:2 Aerodynamics of Asbestos Fibers

Dispersed ‘asbestos fibers generally have a length ranging from less than 0.1

im to some tens &f micrometers: Asbestos fibers released into the alr will

settle downward at a rate depending on their mass; form,; axis attitude, and
air movement. Fiber characteristics strongly affect settling velocity and
total time of suspension. The gettling velocity depends maluly upon the fiber

diameter and to a lesser extent apon fiber Iength. Settiing time is also

affected by the fiber alignment, fiber axis vertical or horizoatal; and its
aspect ratio (length divided by diameter).

. Fibers 1 to 5 in length and an aspect ratic of about 5:1 are’ common in

material dispersed from overhead insulation in buildings [3]. The theoretical
gsettling velocities for fibers 5; 2; and 1 um long having an aspect ratio _

of 5:1 and.with their axis. attitude varying between vertical dnd ‘horizontal,
would be 2 x 1072, 4 x 10~ 3, and 1 x 1073 cm/s, respectively [3]: The

1/ The measurement techniques for determining the fiber concentration and
fiber characteristics (e.g., diameter, length) were not reported.

11
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theoretical times needed for théééﬁfibéé% to settle from a 9 fr high ceiling
to the floor would be 4, 20, and 80 hours im still air, respectively [3]. .
Turbulence will increase the settling time and also cause reentrainment of! ..
fallen fibers. Figure 1.2 shows the theoretical settling velocities in still
air for fibers of varying size, alignment, and aspect ratio. ;

While fibers are airborne they are able to move laterally with air currenfs

into areas distant from the point of release. Significant levels of contamina-

tion have been documented hundreds of weters from the point of release of asbes-—

tos fibers [3]. Also, fibers may bé tramsported across contamination barrier

gystems with the passage of workers during the removal of asbestos—containing

materials.

'
0

1.4.3 Concentrations of Alrborie A

EPA has reported that airborne asbestos fiber levels within buildings with

deteriorating asbestos-containing material may be significantly greater than
outdoor ambient air level [3). Determinations of fiber levels during periods

of quiet activity conditions, such as at night when the building is not occu~
pled, may be misleading [3]: Routine activities in buildings containing sprayed
asbestos surfaces may result in higher airborne fiber levels. EPA reports that
normal activities in school buildings with accessible sprayed asbestos surfaces

may result in indoor airborne asbestos concentrations in the 10 to 50 f/cc range

(3]11/. .As mentiomed previously, custodial work could result in the disturbance

and reentrainment of the accumulations.of fibers which were released from
sprayed surfaces by natural deterioration and contact., Alrborne fiber levels
from reentralnment may be higher due to custodial work, depending on cleaning
methods and location of the work relative to the occupants. Such activities

. result in reported airborne asbestos fiber levels that exceed regulatory limits

established by the U.S. Occupational Safety and Health Administration (OSHA)
given in table.3.1. Table l.4 gives estimates of airborne asbestos content in

*

1/ The measurement technique for determining the fiber concentration and fiber

characteristics (e:gs:, diameter; length) were not reported.

12
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Table 1.4 Alrborne Asbestos Content 1n B
Various Types of Activitiesl

g}ldings Based on

Activity

Mean Count/

Activity' | Main Mode of
Classification Contamiﬁition Des&ription (f/ce)
| Quiet fallout none . 0.0
. +—
; Nonspecific reentrainment | office 0.4
routine
Maintenance impact . relamping 1.%
: 5 - plumbing 1.2
cable movement 0:9
. N A I -
Custodial mixed: impact | cleaning 15.5
reentrainment | dry sweeping 1.6
dry dusting . 430
bystander 0:3
heavy dusting 2.8
Renovation mixed: impact | ceiling repair 17.7 _
' reentrdinment tract light ' Ft
- v hanging light 1.1
: partition. 3.1
pipe lagging 4.1
Vandalism impact ceiling damage 12.8
Removal; dry impact stripping 40
Removal, wet impact itrippiué 2.8

1/ rable was taken

2/ see sectién 3.2

3/ THE\measureﬁénticechniques for determiutng

from reference [5]-

and appendix A_for current

and fiber characteristics (e g.; diamete

14
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the fiber concentration
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2. . EXAMPLES OF BUILDING SYSTEMS WHICH AFFECT KIRBORNE ASBESTOS FIBER LEVELS

2.1 SPRAY-APPLIED FRIABLEAINSULAIION

friable sprayed-on material has been applied éxtensivel§ to structural steel

members such as beams and columns for fire protection and to walls and ceilings

h "~ for the purpose of providing thermal and acoustic insdlation, architectural

- decoration, and control of condensation. ;

tures. Because of this loss of mechanical properties, it must be protected
from fire exposure by covering with fireproofing materials. Spray—applied

fireproofing containing asbestos was used widely untii the early 1970s because -

it was inexpensive,; quick to instdil, involved only one building fradey and
was easlly integrated with the overall construction processwy .

Spragedfapplications of asbestos-containing materials have been used extensively
for fireproofing of exposed structural steel members and the underside of metal
decking in composite concrete/steel floor systems (figure 2.1). The bogtom of
the floor system can be either exposed (figure 2.2) or enclosed with a dropped

ceiling stricture to form a plenum (figures 2.1 and 2:3): Vertical steel

members (columns, bracing; etc.) are also often coated with fireproofing .
(figure 2.4). JRI SR R

As discussed previously, fireproofing on structural steel members and other

spray applied friable. insulation may be subject to natural deterioration and

physical damage. While it is difficult to observe ‘watural deterioration,

the result of physical damage is generally quite obvious: This damage can be
) caused by:

A. maintenance and operations work within the cei ingfplenugﬁwhich may
cause fireproofing to be dislodged and fall ont \the suspended

ceiling (figure 2:5)._

>

© B. location of asbestos-containing material on vertical surfaces at floor

level or on low horizontal surfaces which can be contacted by building

occupants (figures 2:4; 2.6 and 2:7).

c. ﬁodifications made to the building since construction including.

heating, ventilating, and air_ conditioning (HVAC); electrical; and
plumbing systema (figures 2 8 2.9, 2 10, and 2.11); and. (3) changes
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(“Flgure 2.5 Dislodged fireproofing 171 on suspended celling tiles
o within return air plénum :
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' Figure 2.6 ~Horizontal structural membel easily accessible to
’ : " . ‘building occupants with damaged fireproofing I
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' Figure 2.7 Structural bracing member with damaged fireproofing
: at floor level
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Figure 2.8 Fireproofing damaged b'yfggg;tion of hangers during modifications
. to plumbtﬁg -and HVAC systems ; ,
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The HVAC system has the potential for circulating asbestos fibers throughout
the bullding if fibers are released from asbestos—corntaining materials (5],

L
fy

This is particularly true for buildings where the HVAC system can be

characterized as shown on %}gure 2.14 and discussed belows

Large modern buildings have equipment rooms which take in fresh atr and

distribute conditioned air to differeint floors. Depending on the horizontal

dimensions of ¢he building; the equipment room and air supply system pay be

divided into several vertical zones which service different sections of the

building. Typically, a high rise building will have one equipment room at;

approxiystely mid-height and another at the topmost level of the building.

Large fans in the equipment room force the préconditioned air into ducts which

contain acoustical insulation. The ducts lead to vertical risers which carry

the air to the various floors for distribution by the local supply ducts
¢(figure 2:15): On each floor the exhaust air is either ducted dixectly to a

large vertical riser; or; more likely, theﬁsir”is7e§hgustgd7direct77Aintg the
ceiling plenum between the suspended ceiling and the floor above (figures 2:i
and 2.15). This plenum may contain plumbing; electrical; mechanical, and

utility equipmént. More importantly, as was previously discussed the under-

slde of the floar ma& be coated with aprayed fireproofing which may-contatn

dasbestos to_provide a fire rating €o the structural steel and steel floor deck -

assembly. The return air exhausted into the plenum contacts the fireproofing

with the potential for dislodging fibers and circulating them throughout the

building (see figure 2:1); .

At several locations within the ce{ling plenum, metal ducts conduct the. return

air into vertical risers: The air is then teturned through the vertical ris_rs

to the return air chamber where it exhausts into a spill chamber: The vertical

risers may contain structural members with fireproofing or thermal insulation

with the potential that fibérs may be dislodged and circulated throughout the

building by the HVAC system: Depending on the temperature of the outsSide air

and the building return-air; the return may be entirely exhausted to the out=

side, or may be recirculated to agme degree. ' Dampers control the degree of air

recirculation and the amount of fresh air used. The air to be recirculated

passes through recirculation dampers and mixes with fresh air which has been

drawn through intake dampers. The intake air is sometimes preftltered with

coarse fiberglass filters. The mixed air is then drawn through the filter. bank,

which conéists of multi-pocketed bags made of fiberglass or other fibrous

material (figures 2:14 and 2:16).

Ihgfsgcessibility of the unducted air return plenum to building occup’ﬁts msy
affect the dispersal of ‘asbestos fibers. Such accessibility often depends on

the type of Suspended cetling construction. This can range from drywall

'wf«"
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construction (figure 2.17) which makes the ceiling inaccessible on a routine

'basis to lay-in panels which can be easily removed (figire 2.18). Between

these two extremes there are various types of, syspended panel systems with

mechanical interlocks which restrict umwanted -access (figure 2.19).  Easy-to-

remove ceiling panels allow M/O persommel and bccupants easy access to an ared
which may have dislodged fireproofing: However; .M/0 ‘personnel have more fre-

quent access to the ceiling plenum due to their job functions than building

PRV

occupants.
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. Pigure 2.18 Typical drop-in suspended ceiling construction
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“f T " pigure 2.19 Typical interlocking panel ceiling construction
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3. REGULATIONS, STANDARDS, AND GUIDELINES RELATEB TO ASBESTOS-CONTAINING

MATERIALS IN BUILDINGS - R
3.1 BACKGROUND [5] '

Tl
The regulatory approach of the Federal Government has been to establish by

law the maximum allowable exposure of workers to asbestos; above which protec-

tion is deemed necessary. . Standards have been based on the-number of respir-
able asbestos fibers. (which are greater than a minimum length) suspended in the

air. See section 4.3 for a discussion of the measurement methods for analyzing;

(1) "bulk samples for asbestos content by weight, and (2) air samples for air-
borne asbestos fiber levels. A diacuasion of the historical development of

3.2 " GOVERNMENT REGULATIONS [5]

Tabie 3.1 presents a historical outline of the reduction of worker exposure to
asbestos which has occurred in the United Stdates. The more recent Federal

regulations pertaining to Bprayed asbestos materials have been issued by EPA

and OSHA: In general, OSHA regulations cover occupational asbestos exposure
situations at a fixed location. EPA regulations cover emissions to the outside

environment and the removal and disposal of material from job sites:

Table 3:1 Historical Yutline of Aébei os Standards
Related to Worker Exposurex

- — ~ , — | Asbestos
; Year (< Agency Basis of | Exposure
\’ . ’ Standard Level
. S Pt : o (f/cc)
1938 | U.S. Public Health Service proposeaZ/ | 30
1969 | Walsh-Healy Public Contract Act informedd/ 12
11971 | OSHA ~ nformed 12
1972 | oSHA tnformed - 5.0
1976 | OSHA S " | 1aformed 2.0
1977-| NIOSH proposed. 5.1
1978 : (to OSHA)

-,

2/ “Informed” megﬁs incorporated into Federal regulations.
[ i)
28
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Asbestos industry regulations were first introdiuced in the United Kingdom 1a

1931. These regulations required the adoption of certain precautions aimed at
reducing the exposure of workers to asbestos dust [10]. 1In 1938, Ehe u.s.
Public Health Sarvice proposeéd a maximum exposure. level of 30 f/c

Safety and Health Act was passed which emphasized the need for standards to

protect the health of worEars exposed to potential hazards at their place of

standard published in 1971. The standard based on a 1969 Féderal Standard

issued under the Walsh-Healey Public Contracts Act; also included an asbestos

exposure limit of 12 f/cc (of fiber iength greater than 5 m)</;

This was followed by an OSHA Standard for Exposure to Asbestos Dust published

in the Federal Register, Vol: 37, No. 110, on June 7, 1972 (29 CFR 1910.93a).

This standard was recodified to 29 CFR 1910:1001 in the deral Register dated
May 28, 1975. This regulation applies to workers handling\gr exposed to
ashestos fibers or material containing asbestos fibers. The'regulations stipu-
tated a&iaxim&m exposure of 5 f/cc for fibers greater than 5 \m in length over
an 8-hour period on a time weighted average (th) basis: A ldvel of 10 f/éc
for a 15-minute sampling period was the maximum allowed any-ti xcursio

excursion.r
This 5tandard for occupational exposure also defines methods oﬂ cDmpliance with

protection; methods of measurement of airborne asbestos fibers, signs and label

warning of asbestos hazard, housekeeping methods for fiber control and waste

disposal, recordkeeping for monitoring and exposures, and medical examinations.
iy

The _ original requireﬁent for maximum exposure given in OSHA regulation 29 CFR

1910.1001 was reduced on July 1, 1976 to 2 f/cc for fibers greateﬁ than 5 m
in length determined over an 8-hour period on a time weighted average (TWA)
basis. Maximum levels fot l5-minute g ampling times remained at 10 f/cc. Phase

contrast microscopy was identified as the method of measurement. (See gsection

4.3.3.2 for discussion of phase contrast microscopy:) Appendix A contains a
summary of these regulations.

)
There has been considerable discussion concerning the aaequacy of the 2

occupational standard [8]. In December 1976, the National Institute of Ocltuga-

tional Safety and Health (NIOSHY proposed to OSHA a further lowering of airborne
asbestos fibers over 5 im in length to 0.1 f/cc TWA with 0.5 f/cc as the maximus

permissible any-time excursion. Phase contrast microscopy was retained as the

method of measurement:. This NIOSH proposal has not been adopted as a Federal
regulation.

Regulations promulgated by the b S. Environmental Protection Agency on April 6,

1973; apply to the renovation or demolition of structures having asbestos-

v

41 The measurement technique for determining hhe fiber concentration and fiber

“characteristics (e.g., diameter, length) are unknown.

‘L The method of measurement for determyning fiber concentration is &nknown to
the authors of this report. i
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Regional Offices are

containing matertals and to the spraying of materials of not more than 1 percent
asbestos (see appendix A). Furthermore, OSHA regulation 29 CRF 1910.1001 for_
asbestos discussed above specifies procedures for removal and stripping of fri-

able sprayed asbestos fireproofing and insulation matecrials and requires that

PA be notified when removal is to take place. The required work practices

include wetting, containment, container labeling, and disposal of the removed.

material-in an approved sanitary landfi11l, Fiber levels are not specified -but

the regulations require that there be no visible emissions exterior to the -
Qv

" gtructure.

Since gégulatiaﬁa affecting nearly all aspects of potential exposure .to asbestos

are being reconsidered by OSHA and EPA, any questions concerning these current

regulations should be referred to the agencies' Tegional offices. EPA -and OSHA

_1isted in appendix B.

Most Stats and local goveruments adhere to current EPA and OSHA regulations; _

however, in instances where the problem is acute or has received public atte
tion, special byl#ws or ordinancep may have been passed which are more stringent

than federal regulations. State departments of health, labor; and,environmental

protection can provide additional guidance in the event that more stringent

state regulations sre in effect or if difficulty is experienced in locating

an approved disposal site for asbestos~containing debris. .
4

3.3 GuIDE SPECIFICATIONS FOR ASBESTOS ASSESSMENT AND ABATEMENT

3:3:1 hssociation of Wall and Ceiling Industries (AWCI)

in Decesiber 1981, the Foundation of -the Wall and Ceiling Industry of the
Association of the WaillCeiiiﬁg,Iﬁdﬁitriéi-tﬁternational;,Iﬁé. published ’Guide

the Abatement bfrtnbeotoangleaserirdi Spray - or Trowel-

Specifications for

" Applied Materials in Bulldings and Other Structyras [11]:" The guide specifica-

tions are intended to assist architects, engineers, and building owners in.

preparing project specifications and contracts for asbestos abatement work.

The guide specifications were prepared by an Ad Hoc Task Group that included

six contractors, g@giggggencntatiiii,ftéﬁ,E?A,”gggionc representative from each

of the following organizations:. AWCI, Public Works Canada, HUD-FHA,; Alberta
Labour (Canada), GSA, and OSHA. The guide specification has not been officially
adopted or "approved” by the public agencies participating in its development.
The authors of the document made an attempt to ensure that the guide specifica-

tions reflect the best technology for asbestos abatement currently avgiiiglgz
1f1 risk—
esponsibility for any work dore

However, they do not claim that use of the specifications will guarant

free; successful abatement job, and do not take fo ‘
using these specificatipnus. The guide specifiggtions point out that technology

relating to &sbestos abatement is changing rap dly and more advanced tgchuiques

may become available.

1/ 1nclusion of these documents does not represent NBS endorsement or

disapproval of their content. B
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‘each particular job. égpe epecificetiona include ectione required by regulatic
current work practlces. The guidance 1s based upon

—-as well as guidance o

experience with ;bxtement procedures end offers procnduree for ‘complying with

the regulatory requiremente. : : &

The guide apecifications recommend that building owners and,their regreaentar

tives réquire that contractors who submit bids for asbestos’ abatement work

Ldemonatrate that they have had experisnce in such work: It further states tha
they ahould require contractore to aubmit lettera of referéﬁcé fran the oﬁneré

this work. As an alternative to2 or in addition to2 previous experience,.

buildins owners should require of contractors aubmitting bids that the contrac

tors have aucceaafully%completedfa training course in asbestos abatement work.
If ao, the contractors ahould be required to aubmit letters from the firm,

the session. Training sessions should include instruction in applicable regu=

Iattons, work area isolation, worker protéction, the selection; use; and main-

tenance ‘of reapirators, proper asbestos abatement techniquea, and proper work
_area decontamination procedures. 5/

3:3:2 Public Buijdings Service (GSA) L

The Public Buildin}¥ervice of GSA has iaaued Téntative ‘Guide Specificationa
on Asbestos Abatement§Procedures [12]. It covers; all ‘work necessary to reduce
airborne asbeatoiifiber concentrations to a requi d level and to maintain it

at or below that level during comstruction. It also covers procedures for the
removal and/or containment of friable aabestoa—containing material. The docu-
merdt requires the contractor to assume full responsibility and liability for

compliance with all applicible Federal, State, and local regulations pertainin

to the protectioniof workerd, visitors to the site, and persoms occupying area
adjacent .to the site. Y .

é'i 3 éivil Engineering Laboratory (U. S. Navy)

‘ -~

The Civil Engtneering tabonatory, Naval Construction Battaiton Center; %in

February 1981 issued_ Technical Repgrt R883_ "Han;gement Procedure for Assessmen|
of Friable Asbegtos Insulating Mateérial” [5]. ' This document providea,proce—
dures for evaluating friable asbestos—containing materiais., An asbestos "hazal

tndex” is presented for determining if an abatement gproject should be initiatec
The “hazard index” 1s currently being tested at Naval facilities.” The document
also includes guidance oh proper interim control measures; as well as guidance
for selecting and apecifyi” appropriate Iong-term control measures, standard-

tzed safety procedures; a personnel proté&ction during maintenance and control

of friable aabestoa-cont ning inaulating syatems including their diaposal. i

. tives which will meet current f1bdt pollution reatrictiona.

Although the document does not present guide specificationa for asbestos:
abatement; it does provide information with regard to Ehe factors to be consid-
ered in contract preparations. The document also presents samples of technical
” ) . B . . * ‘ M
3t ' ' .
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. specifications for dry removal, wat removal, and encapsulation of friabls -

asbestos insulating matérial and asbestos contaminated iters: The sample.
tachnical specifications wers prepared in-accordance with EPA; OBHA; and Navy

“"“ﬂiiﬁtltionl on handling asbestos materials.
. Gt

3.3.4 Naval Facilities Enginearing Command (NAVFAC) .

spared a dra pecification NPGE=02075, "Removal and
Disposal of Asbestow. Materials” [13]. This draftjguide spacification is

intended to be used by Naval personnsl as a model in prcplrtgg_prbﬁggg lp.ctfii

NAVFAC has prepared a draft guids s

cations. 1t covers the safaty procedurss and requirements- for the removal and

disposal of friable asbastos-containing material. Non~friable. materials con-

taining asbsstos normally do not require spacial handling and disposal ggg;g:e;;’i

dures unless such materials are sawn, pulverised, or handled in such a manner

that will cause dust and airborns asbestos fibars to be relessed. If the pro-
jact contains nonfriable asbastos that is considerad to be hazardous dus to

material condition, then the nonfriable asbestos shall bes specifisd to be . -

removed in accordance with procedurss established fétﬂfétihﬁj matarial;

S 4 S PO - ,

3.3.5 O0ffice of the Chief of Naval Qplrlttonl~(0PNt$}< A

On Februery, 12, 1982 OPNAV issuad Instruction 6260.1B, "Control of Asbestos
 Exposure to Naval Personnsl and Environs” [14]¢ These inetructions are intended

" to enable U:S. Navy personnsl to comply with the national safaty and health
standards for asbastos regarding occupational health and to comply with the °

National Emmission Standard for agbestos for environmental protection.

3.4 AMERICAN SOCIETY FOR

(ASTM) STANDARDS DEVELOPMENT

5.4.1 ASTM Task Group E06.21.06E on Encapsulation.of Building Matarials

In ASTH Committes E6 on Parformance of Building Constructions, a.Task Group on
Encapsulationi of Building Materials (B06.21.06E) is charged with the develop~

ment of a Standard Specification for Encapsulating Agents for Friabla Asbestos-
Containing Building Materials. A draft standard is in preparation and may be

changad prior to being adopted as an approved standard. The presant scope of

this draft describes thes testing and performance of eficapsulants designed td
duce or eliminate the release of asbestos £ibers froti .the maprix of friable
E%ruy- or.trowel-applied asbestos-containing building materials: :
. The "draft” standard consists of two ssparate test protocols with acceptance
.criteria: : . -7
,) I St R
1, a series of laboratory tasts which show whether an encapsuiant is

capable of acceptabls performance on a specified asbestos—free=
matrix, and; ‘ . .

‘

1/ This is necessary since EPA’ does not allow the use of asbestos in priﬁiriﬁg

iaboratory test samples. ' =
3
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1

' referred to ASTM headquartersl -

2. a series of tests to be conducted in the field at each location
. whers encapsulatfon is being considered, which show whether an

encapsulant is acceptable on the specific asbestos-containing
matrix. * '
This ASTM draft standard does not provide a means for determining whether

encapsulation or any other control techrique is suitable for any particular

installation of friable asbestos—containing material and does not give guidance

- for making such a determination. The purpose of this draft standard is to pro-

vide guidance for thc seldction Of an encapsulant once the decision to encapsu-

late has been made: It.is assumed that users of this standard have already

made a decision to encapsulate friable asbestos-containing material and that
this decision is.appropriate. v ’

e proposed test methods for laboratory testing are: cohesion and adhesion,

T} for laborator

pahetration, deflection, surface abrasion, air erosion, fire resistance, sur-
face burning; and surface_ jmpact. . With regard to field testing, the proposed

test methods are: 4udhesion and cohesion;  penetration (for penetrating encap-
sulants only), and fiber release. The test protocols in this standard do not
cover the permeability to water vapor of encapsulants when applied to friable

materials; or the mildew and fungus® resistance of encapsulants, or the ability

‘of penetrating ‘encapsulants to aid control of application amounts by tinting:

These properties may be determined by other standard test methods.
For information about the éE&E?é of the ASTM draft standard the reader is

. o : - 7777'77 o o . ;‘j X
The ASTM Standard E849, Standard Practice for Safety and Health Requirements

Relating to Occupational Exposure to Asbestos [15];, was approved in April 1982.

This standard is intended to be used for occupational exposures including min-

ing, milling, transporfation, manufacturing and product use. The scope
excludes.occasional work that may involve intermfttent exposure and patholo-

gically inert particulates such as certain asbestés cement dusts. Sectiom 3.1
of the standard states that it 1s meant to "(a) protect against the development

of asbestos related disease; (b) be measurable by techniques that are valid,
reproducible; and available to industry and .official agéncies; and (c) be
attalnable with existing technology".

The maximum exposure to asbestos for a specific time required by the standard

calls for the concentration of airborne asbestos particulates mot to exceed

" permissible occupational environmental limits of 2.0 £/cc based on an 8 hour

- Y American Society for Testing and Materials, 1916 Race Street, Philadalphia,

time weighted average and 10.0 f/cc based on-peak levels. The fibers are
defined as monitored particulates with an aspect ratio of at least 5:1, a: -
minimum length of 5 ym; a maximum diameter of 3 pm, and the appearance of a
fascine (bundle of sticks effect). S

-~

©PA 19103,

Ee 33
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The ASTM Standard BB49 includes annexas -with mandatory information on
characteristics of asbestiform minerals, epidemioclogy snd toxicity tiltl,:‘

rationale for the 5:1 aspact ratio, midget- impinger instrument for minerni i

dust ltmpitng, and pereonal protective equipment.
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" 4, EVALUATION OF ASBESTOS—CONTAINING MATERIALS IN BUILDINGS

7’

It 18 necessary that a consisbent approach be followed in determining the .

condition of asbestos—containing material in an agency's building inverntory.

The methodology presented below represents a. compilation of procedures devel-
Oped from a review of the literature, analysis of procedures used by Federal

survey NBS performed for GSA.

4.1 REGIONAL SURVEY

dispersed _it 1s necessary to determine, on a regionai basis; which buildings

have friable asbestos—containing material and may require abatement action.
This 1s necessary for setting priorities and establishing budgets.
Scope of Survey

A. A representative of the regional office who is knowledgeable of
asbestos assessment should visit every building in the region to
tdentify. locations where asbestos—containing materials may have been

applied. Samples of suspected matertals should be taken from these

locations for testing.. Even_ though fireproofing and insulation.
contalnlng asbestos were applied only in the period following World
War II to the early 1970's, no building should be excluded from such

a survey. Buildings constructed before and after this period of time

may have undergone renovations where asbestos materials were used.
Each 'floor including basements, penthouses, or attics should be
visually inspected: Matarials coutaining asbestos may be located 1in

numerous areas.of any building: (1) in open view on ceilings walls

or® piping throughout the entire building; (2) in one particular room
(computer, keypunch), (3) in corridors and staircases, (4) in

(5) 1n enclosed spaces such as air plenums above suspended ceilings
or vertical ailr shafts.

ﬁ:, Bulk samples of material suspected of containing asbestos should be

anaiyzed to confirm its presence and to assist in asgessing the poten-

tial airborne asbestos fiber 1eve1 of each bptldtng. The general

determtning whether asbestoa is present in building materials, are

discussed in more detail in section 4.3.

N ,
C. Based on data collected in A and B; buildings should be selected .
for detailed follow-up investigation a8 outlined in section 4. 2.

-

4.2 BUILDING INSPECTION PROCEDURES L .

After it has Eéen determined through the regional survey that a building has

friable asbestos-containing materiail; a more thorough inspection should be made

. 35



4.2.4 Walk-Through Inspection

e

The following stepa may be- taken in detetmining the location, type and ;

condition of asbestos materials needed to evaluate the building with regard

to asbestoa applications.

15' -
. N

4.2.1 Diecussion with Building Peraohine 1

r

Malntenance and operations staff will probably be uost familiar with the _ ,:

building and appiications of asbestos—containing materials. They should be 4
ures fodlowed in the building

able to provide information on the special {proce« d in the buildi

when working around asbestos—containing materials and building documentation

(plans, specifications, etes). Historicatﬁinformxtton relative to previous

asbestos evaluations, abatement actions takén or planned; etc., can also be

*

obtained from the staff.

4:2:2 Review of Plans and Specifications o

Building conetruction records should be reviewed to determine where agbeatoa— B
containing materials may be.located, to eatablish the type and concentration of

asbestos in the material, and to assist iﬁrevaluating buildidg systems which may

affect airborne asbestos fiber levels:’ Since records may erroneously report

either the presence or absence of asbestoa, reliance on building records:alone
is not recommended.

4.2.3 Review of Previoua Inveatigationa and Kbatement kctions

Many buildings have had . previous asbestos investigationa andlor abatement

actions taken and this {nformation should be reviewed. This historical

perapective allows an evaluation of the condition &f the material over time and

o

would be vital in preparing future recommendations. ’

The following can be accomplished during the inspection of the bu%lding

a. compare as-built condition of the building to that ehown Bﬁ‘availabie

plans and Epecifications, ’ , <

. evaluate building eyatema which mxy affect airborne asbeetoa fiber

1eveis {e.g:; open air return plenums);

d. eele t portions of the building which may rcquire follow—up sampiing
ind alaation; d

affect the selection of asbestos abatement actions (e.g., effect of

temporaty relocation of tenants).

‘




4.3 SAMPLING TECHNIQUESY/

>

After material which may contain asbestos fibers is located in & building; it

is necessary to first confitm its presence,; and then to determine if asbestos

fibers are being released toithe air. Guidance for the sampling and analysis’
of asbestos-containing materiﬁis has been prepared by EPA [16].

453351 Fieid Test for KsbestoBZ/ : 3

test 18 a color screening test that reveais the presence of the magnes-—

SR, ' qnick%y determining whether asbestos 18 gresent in buildingfgggegialsf[lZlﬁfi7
The K
ium or iron found ‘in asbestos. The test procedure consists of mixing a small
_sample of material with selected chemicals and reagents which cause the magne-
sium or iron to be released. These elements then react with the reagents to
produce either a red zﬁlor for irod or a blue chor for magnesium, No color

-change means that neitfier ironm nor magnesium is present and indicates the
absence of asbestos. I1f magdhesium or irom is present, a sample should be sent

to a laboratory to confirm the presence of asbestos. If a test is negative;
however, the probability of - finding any asbestos by further testing is extremel

low and does not warrant laboratory analysis [17]: = : g
L

.
e

While the validity and~aecuracy of the K2 test has been shown b labora

A: Some field personnei feei.uneaqy doing the test because "tearing” of
) . the bulk sample is involved; resulting in potential asbestos exposure
7/ e even though precautions are taken (respirators are worn, Wit samples

are used etc.). ;

B. Some nontechpical personnel collecting samples do not want the
‘ responsibility of screening and deciding.

,,.-a,f_ o —
Al o

4:3:2 Bulk Ssmpiing,[& 5, 16]

Once suspected asbestos—containing material has been identified in a building,
the entire building should be inspected for identical materials: If other

forms of suspectad materials which differ in textare, fiber type, or color

(other than paint) are fouynd, these should be noted as different ‘material areas

and sampled separately. After inspecting the building and taking Samples, the/,
;?samples ghould be andlyzed by a laboratory. The retidinder of this section

[

1/ NBS has not evaluated the measurement methods discussed in this report and
therefore neither endorses nor disapproves their adequacy. . .
2/ A déééiiﬁtiéﬁ of the test method is available from éﬁBiiEiEiéﬁé;;

N 4676 Columbia Parkway, Cincinnati Ohiic 45226.
T Private communication with test developer: :. -
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discusaes the eelection of an analytical. technique. the selection of a
laboratory, and practicee to ensure §uality of results.

4:3:2:1 SE1eetieneofeenetneigticei,Iechnigde for - Bulk Sempiee [5]

,“/

Many. materials suepected of containing asbeetoe coneiet of a mixture of asbestos

¢ and otheér couponents such as fibrous glass, rockwooi, slagwool, woodpulp, and

paper fibers: Bulk samples of building materials are analyzed by microscopic

inspection to determine whether asbestos is present and; if it is present; in
what quantities end types. Lentzen, et al. [i8], diecuee a statistical appraach
to evaluate precision and accuracy. of 1eboratory measurements of asbestos in

buik insulation ‘materials; There are three pQBath}e fider. identificetton‘ﬁfjr

niqyes: polarized light microscopy (also known as peE?ographic microecopy),
. x-ray piffraction, and electron microscopy.’ )

-

/

Polarized light microecopy 15 the technique most widely used, primarily beceuee

the techntq ‘ts well established and the analysis is reletively low in_coat. -~
The technife involves the identification of substances by theirldhxic and
cryetallogrephic properties; an experienced microecopiet can locaté‘eveg emell

amounts of asbesatos in bulk eempiee. Accuracy below. five percent is queetton-

able and should be regarded as a trace. Sample- below five percent tend o be

inhomogenous. , ‘

x—ray diffraction is a more expenaive technique which involves expoetns e small

sample of the material to x-rays and identifying minerals by their unique dif-
fraction patterns. _The technique:usually yields information with a high ‘degree

of diagnostic_ reliability. Howsver, it 1s not suitable as an independent met-
hod of analyzing samples to determine whether they centain asbestos for two

reaeons. ~ First, X~ray diffraction cannot differentiate _between fibrous end

©Sf asbestos (le”” than two percent to four percent if fibers are ot

g¥rated during laboratory preparation). For these reasons, X-ray diffrac- . -
“should be used only as a supportive techniqtie to confltm results achieved &
by polarized light" microecopy. .

The third microscOptc technique is electron microscopy. Aithough specific and_
accurate fiber, ;identification can be achieved using. this technique, particularly
if it is uEEd in, conjunction with polarized light microscopy and X-ray diffrac—
tion, the  cost of’electron microscopy 1s extremely high; and the availabilicy

of 15b°?‘§9t§?§,9H§9b gendgonduct the analysis is iimited: Electron microscopy
ie not a preciee method for determining eeBeetoe concentration. Analytical

“electron microecopy as a method for analysis; its primary usefulness lies in
its ability to resolve any ambiguities arising from the use of polarirzed light.:
microscopy and X-ray diffraction. If data on the length, width, concentratton,.
and species of mineral fibers are needed _microscopy methods are neeeseeryrfor

mineral fiber anaiyete. _Because of the small size of the particles, electron
pmicrqsc0py 15" necessary [19]. :
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Table 4 1 from reference ES] summarizes the advantages and. disadvantages of the

Method .~ Advantages 1  Disadvantages
Petrographic|Relatively rapid and low |High lavel of operator training
Microscopy cost per analysis, guited|and experience required; fibers
(Polarized |for exact fdentification |with diameters of less than
light micro-|of minerals present and .|0.5 m cannot be identifted
scopy) estimate of abundance :

o : N B Ty
X-ray Unambiguous mineral fiber §§gh7}gyesgg§n§7;pigraggiggii77
Diffraction jidentification; rapid . |personnel and capital equipment;
fingerprinting of sample may not detect minor fiber
with permanent record abundances (less than 2-4 per-—
cent), especially 1f other
crystalline phases are present
. A
Electron Absolute determination of [High equipment and analysis
Microscopy *|fibers present and iden—- |costs; highly tratned operator
o tification of mineral: = |required B
specles . . ’ & ,
1/ Table taken from reference” [5]. S
4:3:2:2

The identification of asbestos in bulk materials 1is not a routine laboratory
procedure. Ounly laboratories which are actively engaged 1o using polarized

1light microscopy or X4ray diffraction to determine whether asbestos is presgent

- in bulk samples should be considered for this service: GSA requtres proof of

qualifications of testing laboratory and personnel be submitted for approval
by the contracting officer [12].

EPA sponsors an analytical proficiency program for bulk sample analysis with
ﬁﬁﬁtbiiﬁétél? 75 lﬁbbfﬁtbfiéé éﬁfféﬁtl& ﬁﬁftiéiﬁétiﬁg in the program E16]. EPA

content known only to the agency. EPA compares the results decermined by che

laboratories with the actual asbestos content of the materials: The results

fer commercial laboratories which participate in the program are avatiabie from

+
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air sampling program.

8

EPA by calligg (800) 334=85711/ . EPA nas published a procedure for evaluating

the performance of laboratories which have not participated in the program ti6]:

In order to ensure that the laboratory fias analyzed the samples according to
the procedure requested, and to facilitate the recordkeeping process, it is

important that complete reéporting of the analytical results be obtaimed from
the laboratory. A complete and signed report should be obtained from the

labvoratory and should include the following::

1. Sample identification number and names of requesting orgafiization.

2. Analytical method used to analyze the sample.
3. Percent of each typs of asbsstos present.

4, Eyﬁé‘ini amount of, fibrous material present in the sample.
4:3:3 Alr Monitoring [4;5,16]

Alr monitoring, cufrently the most widely used measurement method for

determining airborna asbestos fiber lavels, is subject to measurement inaccur-

‘acles inherent with the mathodology etployed. . Also, it provides only an esti-

' mate of th# actual numbar of fibers in the air at any given time while extent

of fiber rplease may vary widely over time: Levels may vary depending on the

" level of the activities in the building, as-well as changes in the building

I3
—

Considering the current state—of-the-art, it is not possible to outlinme &

- statistically based approach for collecting and analyzing air samples in a

‘building. Siuch approach would have to consider all relevant factors such as

building construction characteristics; occupancy type, typical activities of

occupants, etc. The’ following general guidance 1is provided in selecting an

Conditions under which air sampling should be scheduled in a building are:
(1) normal occupant activity; (2) custodial activity, (3) routine maintenance -
near asbestds-containing materials, and (4) application of building modifica=

tions directly affecting asbestos-containing materials (e.g.; movement of

‘partitions, construction of fioor penetrations). Sampling under “qniét“,cbﬁdir

tions; such as at night; may be misleading because asbestos fibers more likely

would become airborne as a result of disturbance through human activity:

program: :

I -

1/ Research Triangle Institute, Research Triangle Park, North garolima: .
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1. Samplés obtained should be féﬁ?iiéﬁtéti?é of the airborne fibers at
the sampling point.
2; .Numbers of samples must be uufficiqnt to compensate for the varifation

of concentration with time and space and represent "full shift”
_ exposure to the worker.

' 3 Samples taken-for short periods of time with low volume personal
*  monitoring pumps can only be satisfactory in high dust goncentrations N
where a measurable ;

'unt of -asbestos can be captured.

to obtain environmentally significant samplea.;

5. Samples must be taken within the workers' bfééthing zone or in the
immediate work areas, as well as outside of the controlled area, ds

necessary; to properly characterize airborne asbestos fiber levels.

6. All péféoné ﬁonitofing ééﬁéétoézcontéiﬁing ﬁ&téfiél, as ﬁéll éé ﬁéféoné

disciplines; inm accordance with generally accepted methods.

Locations and building activities where air monitoring may be conducted include:

_ > o
Moriitoring devices for collecting personal samples should be placed in
the breathing zone of persons who occupy the room during normal build-
ing activities: The exposgd filter should face downward within the

breathing zone.

B.” Air Return Plenums and Vertical Shafts

In open air return plenums where structural members are coated with
fireproofing containing asbestos; the air should-be sampled for
asbestos fibers periodically during normal building activities and
when tenovation or asbestos abdtement projects are iinderway. Vertical

'J’;i.u— 4 shafts which return the air from the horizontal plenums to the main air

':ﬂ-"“‘ supply rooms shonid aiso be sampied.

C. Maintenance Agtivitiés .

>

Periodic samples should be taken in areas ghere maintenance activities
are being conducted to detgrmine whether excessive fiber release 1s
occurring. - - -

Ait monitoring should be conducted:during renovation projects which
damage asbestos—coutaining material and during abatement projacts.
Krex_sampling should be done inside the*sealed workspace, lmmediately




room and decontamination room.
plenums should also be monitored. Pirian;t sampling of abatement

workers should be conducted.

OSHA regulation 29 CFR 1910.1001 sets limits for permissible exposure to
airborne concentrations of asbestos fibers for renovation and asbestos
. abatement activities (ses appendix t).

LY

4.3.3.2 Msasurement Mathods for lif Siﬁﬁlii

Phase contrast microscopy 18 specified in section 1910.1001(e) of Title 29,

Code of Federal Ragulations; as the method of fiber content measurement of air
o samples (see appendix A). A lanple is collected by drawing air through a mem—
e brane filter at a known rate. A segment of the filter is then mounted, treated

chemically to make the filter membrane tr:nlptrent. and ‘axaminsd using &

special microscope reticle and counting procedure with phase~contrast illunina-

tion at 400 to 500 magnification, Particles are observed for shape and size.

Results are presented as the numbar of fibers per cubic centimeter of air drawn

through tha filter. This method has limits on tha fibar size rlnge’o ich it

can be used wich only ptrttciau “having & 1ength-to-width Caspect) rati® greater

than 3:1 and a length of 5 ym_or greater counted as fibers (see figures 1.2 and
4.1). Secondly; reference [6] points out that fibers other than asbestos (e.g.,
cellilosa, glass fib@gilfﬁﬁgch\:re likasly to be present in ambient air would be

counted by phase contrast micro¥copy. Finally, the measurement method would

miss very thin fibers of any tiﬁe (<0.5 ym in diameter). It should be noted
that substitution of another f r meagurement method, such aa those listed

below, would require a special interpretation by OSHA.

The electron microscopy method permits detailed examination and identification
of asbestos fibers of all sizes. Either scanning electron microscopy or trans-
mission electron microscopy is used. Magnification necessary to identify

asbestos in its smallest dimension is within the range of these instruments.

Fiber size range detected by electron microscopy is all inclusive while that

seen optically by phase-contract microscopy is much more_limited. In-some

cages; the distribution of fiber length will fall below 5 ym, producing.a Zero

o fiber count by phase contrast m@°§9“9°?2;,§§‘,§§§,!§!‘ "‘PIE may have™a 1i-
ficant fiber count when examined by electron microscopy. Analysis.by ele ctﬁon

st

microscope is extremely expensive (maybe 15 times costlier than phase contr
microscopy) and_ time-consuming, and the number of laboratories which can {
conduct the analysis ia limitad.-’ W

An EP4 provisional method £20] is also used for the measurement of airborne
asbestos concentrations. The main features of this method include depositing
an air sample on a polycar""ggfggpyrgngfggggegi7g§§g;g;ngignﬁgleccr6n micro-
scopy grid specimen in a transmission electron microscope and verifying Eiﬁéf

identity by selected area eleg:xgg\?iffraction.

'\‘.‘
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Specific guidelinea are not currently available for _occupant exposure to

airborne asbestos fibers in -buildings having tn—place asbestos—containfng mate-

rials (fireproofing, insulation; etc.) that are not disturbed by maintenance;

renovatien, or removal activities: What the limit should be is unknown, but

subject to much debateyy As noted previously, the EPA has_developed some
guldelines for ECHoolé\k ,4,21], but air sampling 18 not included.

~air on an 8 hour TWA basis for situationa where work in the building dfsturbs

; the in-place materfals contalning asbestos: Allowable concentrations of air-

botne asbestos fibers when work is taking place is 10.0 fibera (longer than

5 pm) per cc of air.

exposure level for aabeatos fibers at 2.0 fibers (longer than 5 im) per «cc of

N OSHA also has isaﬁéd an instruction for Minimum Kirborne Fiber Concentrations

for Initiating and Continuing Asbestos Medical Examinations [22]. The enforce-
t ment guideilines requirfrthac medical examinations EE given for an aabeatoa con—

on an 8. hour TWA basis.

bsb AAYKiEKBtE _METHODS FOR EVALUATING THE POTENTIAL ASBESTOS EXPOSURE IN .
BUILDINGSZ . *© ., ¢

Several aabeatos exposure indexea have béen developed for application in.

buildings which are claimed by the developers to provide a basis for making

decisions -regarding abatement actions.

__EPA published a draft guidance document [4}3n 1979 which identifted eight

€actors which shesuld be comsidered by school officials when determining whetner

hazardous condition exists_ due_ to the presence of friable asbestos. They are;

(1) condition of material, (2) water damage, (3) exposed surface area,

(4) agcessibility, (5) activity and movement, (6) air plenum or direct air _

strega, (7) friability, and (8) asbestos content (as determined by bulk anal-

: - ysis): This was followed by the development of a "Draft Asbestos Exposure

S Assessment Algorithm™” [23] which is a methodology for obtaining a quantitative
N ﬁ}' exposure number which can be iised to select various options for ashestos

control; EPA has the algorithm under evaluation and has not; as this wrft!qg,

, published it in final form.

The._ algorithm was prepared taking into account fiber characteristics, asbestos

risk factors, and experience with school exposure situations. It does not

\ ~_ = -3 _ Ly T L T T I L T L L . e —-

-.consider factors such as duration of exposure and population characteristics.

1/ NBS has not evaluated these methods and neither endorses nor disapproves

their application: They are included for the reader, as_a gulide for the = __
assessment and abatement of asbestos—containing mate”fals. It is recommended

that the reader contact the organizations which devel ped theae evaluative

wiethods if additional information is required.

v
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There @réftﬁ;éé steps 1a apglging the guide. (1) the' eighc factora are aaatgned

a numerical value co reaponding to their -proper descriptionj (2) the, numerical
values are combined by a mgthematical formula to produce the exposure number,

and (3) the exposure number is compared to the corrective action acale.
,‘,,

- repreaentattve of high:iae bhildinga which are owned and eiffd by the Federal
Government 326] N : C . :
w - . .

;befﬂgyy has developed a hazard index (see section 3.3. 3) wich the’ aaaumpttona

5

o
@

that potenttai health hazards aasociated with the preaence of friable aabeatoa 5.

.aabestoa fibera; and (3) the duratioﬂ of exposure [5]. The level ‘of expos

depends on_the percent of asbestop ftber as. determimed by bulk anaiyats, fr

bility of the matertal; and 1eve1£of*activtty in the space where asbestos. 1is <

located.’ The index recognizeg that as the number of. people exposed to-a par-;

ticular concentration of airborn ' ‘asbestos fibers ‘increases, the chance of some PR

adverse ef%ecta also increaaes._ ‘Therefore, the asbestos hazard tndex\number o

s greater . where a large number of people are exposed: thad for a situation

Te lesser numbers of people aye exposed. The length of time an_ individualu
is exposed to a given level of asbestos fibers contributes to the likelihood -
of adverse health effects. Therefore, the hazard index number will be greater

when the number of hours that individuals are exposed in a year is. greater.

Appitcaﬁfon and testing of’ thia index is underway in U.S. Navy facilities.
. :
. , o »
E ] - - » -

RN
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5. ASBESTOS Aﬁiﬁﬁ:ﬁi Eiéﬁﬁirié ) IR S .
. Selection of the appropriato cortoctive measure to lccompiilh the moat*efficient
long~-tert asbestos abatement solition.sliculd-be based on the’ condition*of the

asbestos—containing material, its location, ‘the function and occupancy of;:the

work arsa, and the cost; Each ibuilding area . containing such material ahould be

4‘,.

In the aelection of @ corrective meagsure or technique. it should ba determined g

. 'whether the pituation requires entire removal of asbestos materials to eliminate:

‘o- exposure or_merely control of the expoaure by containment methods. Encapsula-
- tion and enclosure”are containment hoda ‘that ogly prevant or redice exposurd

. to aaUEatos-cdntaining materidl but do' not. elimifidte ‘the source,/’ Consideration.

should: be” given ‘to the effectivensss and pekmatency of containment methods.

. fibars may”beappear because of inadequate long-
.term performance of corrective ‘abatement technigt 6‘0: materials and damage to

N cortrécted araas caused by reoiir or remodeling activities. The two approachea

‘2o the control of airborne asbestus fiber lavels may be efther interim or_long-

term-messures: Two important conaiderationa in the aelection of either of theae

ﬁoint that the requi’gj totection is no longer provtdad to structural membera.

intarim measurea way not be a proper selection even though very feaaible.

5.1 m'm:Rm CONTROL MEASURES " PR >

EPA hﬁa prapired guidelines for establishing and maintaining a managenent

system for aaﬁéitos-containing materials in schools [21]. The document recom- T
- mends that an asbestos mana gement system should. b@finglgnantad S
ing with friable asbestos—¢

airborne asbestos fibers and to coordinate reiated activities.

period between identification and resolution of an asbestos exposure prooiem,-"
the ‘management system team should establish an educational and training program

— = mae T & - o ——= -,

and procedires that will redice levels of airborne asbestds fibers by control

of maintenance, custodial; and repair activities. If a containment abatement

‘measure is selected; a continhing inspection askd.monitoring program should be ,;
initiated. The management system team should offer to oversee the engineering
program and should be composed of members from the buildings' architectural/

engineering staff, planning and estimating office, building maintenance ahop, -

,,,,,, e -7y ST O T T

safety office, and if available; an industrial hygieni;t.

%

The management system program should include as a minimum, the foIIowing

activities: [

™ An. educational program to inform the occupanta of he building of the
aabeatoa-containing materiala.

® A recordkeeping system on file with the bulldfﬂgﬁa architectural/

+- engineering ataff and with the building's maintenance personnel.

® Recorda of the 1ocation of the asbestos-containing materiaia and _of

inspections and reevaluations of the conditions of theae materials.

- . o
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e Periodic surveys for detecting any changes in the condition of the

L X asbestos—containing materials. ' —
P . ‘ e e
l B 3 uaintenance work procidure!‘to limit thc re//yl% of airborne asbestos
fibars, . -

3
'

. ® Proper dust control procadured E_ar the cuit_adiai staff.

" In the interim period, Ahe lavel of airbornme asbestos fibers may be reduced
significantly during ess ntiil custodial work if oil-treated dust mops and
. cloths or damp mops are uee inctnad,of dry dunting and sweeping. .Vacuwuming
. should be: cartiad out usihg rticulate air (HEPA)Z f eT
s vacugmfcieanera or other BRatems to egggctiveiy filter asbestos fibers.- ﬁn

industrial hygienist can AdVise and approve.proper custodial methods and .
equipment to reduce levels of airborne asbestos fibess, -

gh-efficiency particulate air (HEPA)=' filtered

5.2 NG TERM CONTRL MFASURES = = ; . ; J

. ;'."7

he long-tarm control measures include containment and removal methods.
T Containment methods include encapsulationvand iclosure, @and removal may he

-,

accoiplished by wet or*dry methods.. These long-term methods' can be used separf_o

ately or in combination in a buitding. A brief description of these methods

v follows: e L 3

P

)7' o Enclosure - asbestos-containipg material is separated from the buildingr )
]E work aree environment by barriers such aﬁ"impervious sheathing. - - ’;75

. ! water (wetting agent) and disposed of by burial in sealed containers

. E y
‘e Wet Removal - aebestos-tpﬁfaining material is removed using amended g o
at an EPA-approvéd landfill site. . J

® Dry Removal - eibestosfc"”taining material is removed;dry and disposed
by burial in sealed containers at an EPArapproved 1andfill site.

specfalized equipment and persons invotved in' orking with the material who

should be made aware of EPA; 0SHA; and.local regulations and standard procédures

through training., Superintendents xforemen, and contract inspectors should

S o W""‘ ’.- ° <
5.2.1 Contaimment ’ : -

Contafnment of asbestos-containing material by encapsulation or erclosire ' s

systems in general takes Iess time than removing the material and ts tess

Y

JACEZQA filters in conformance with ANSI 29: tE;§71g Desigﬁ and Operation of
tLbcal Exhaust Systems.” . L
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'.xp.nlivo, c-picinlly 1f rcplncinnn: of ﬁitoriix can bi ivatdid. I:fmul: be

understood that the airborns ssbestos fibar eource remains and that damage;
- deterioration; or_ failure _of’ ‘the protactive syptsnm may result in recurrence of
-asbestos fiber 2.1.12‘/ tcfora. the selegtion of containment as a control

tiodic inspection program bs il:lbltlhté. This is

measure ;.guit‘. th contro

necessary to’ snsure 'that thi protective system maintains its integrity over

/' long periods of time,; especially over the expectsd service life o2 the protpc-
! ° tive system. If a containment lyltcm 1- .clectod. ltg‘ctly contrblled mainten-
ance and custodial activities ars. life of the §g§;§tng. as -
long as asbestos-containing material is present: Problems may recur later when

. building is renovated or demolished if llbclgol-con::ining materials are i,

dagaged. Encapsulation and enclosure. measures are discussed below. S

i .

52,001 Escspeedatien | | :

-

Encapnulatfﬁn 1nvolve| sealing glb.ltcl-contnining mnterinll with an apgropria:e

g coating. Séaling of surfaces of nnbcs:on-containing matsrials is accomplished

by applying a coating material that will snvelop or ‘cost the fiber matrix,

restricting the releads of fibers; and afford protection against contatt.

disturbance: Encapsulation should not be chosen if thn asbestos-containing
matorial 10 not well bonded to ths lubltrlto.

v - ., : ~.
: N~

Sealantn are -of two types: those thu: pinntrlta the lptlyld lleltos ma:erial

and those that cover or bridge the material with a tough protective coating.
Each of the two types of ssalants has soms specific advantages. Penstrating

sealants cause improved cohasive i:ringth and impact reeistance of friable

materiazls when the matrix is sufficiehtly saturated. Pcnntrlting sealants algo * o

exhibit, varying degrees of p‘nn:rltion from about 13 to 32 ma (1/2 to 1- 1/6 1n).

5 "’asbe-tou is nﬁﬁlied. Tho bridging type of .illiutl sxhibit, in gnntrnl. bet:er

v:y/ iflextbtitty @nd sbraeion resistance than the penstrating types and form a con-

tinuous surface membrane over the asbestos-containing material. Sealants cur-
rently-available include water—based latex polymars, vnter-loluble epoxy resins,
and organic solvent-based" polynerl. See section 3.4.1 for discussion of an -

ongoing ASTM itandards activity on énclpluittiug agents for ulbestos—containing
mx:ertnt.

Encapsula:ion can be a prac:icnl me:hod to control tha relalse of aspggtoa

fibers,lbut certain limitations make it useful ouiy in & reintiveiy small

number. of casess Encnpluiutiou is often advtlablc in aituations wﬁare the

materiala [25]. EPA eltimates that enciplqiu:ton is an Ippropriute control

rcent of all caees whare albentos-
ve action [25].

techniqie in no more than 10 to 15 p

containing material requires correct

':aining naterial should not be ccnatdered
r.'

Encapaula:ion of friable asbelton—co

when the sBurfaces of these materials

'® accessible to personnel (low teilings, corridors, or stalrwells);

N
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e potentially subject to phyaical damage (by vandalism, sports
actiGitiéi. routine maintenance, or general use of building),.

° potentiaiiy aubject to water damage (history of roof leaks; .

.

plumbing problems; or accumulation of condonaation), or .77,

(] potentially subject to forceful structursl vibrations (rooma

below or adjacent to heavy moving equipment or sports activity).

aurface 18 to field test it by applying it to a small section of the surface.

The best way to; determine whether an encapaulant will perform on a given

Several encapsulants should be field tested in this manner before a final
decision is made regarding which one to aelect.

The uge of,éeaiaota ia governed by the characteristics of the friable material

surface. Integrity of an encapsulated surface depends upon the bond between the

materiai and substrate to which. it was _ applied and the cohesive strength of the
" friable material. A sprayed ceiling, for example, with initially poor adhesion

to a smooth, hard structural ceiling surface, may result in bond and shear fail-~

ire of the total thickness of aprayed asbeétoi &6&Esiaia§ tﬁé aﬁﬁlied sealant.
v . _ S '
5 2 1:2. Enclosure - f’ ( oo
— .
rd
Enclosure of s’rayed aabeatoa-containing material inVolvea placing an

tmpervigud ba rier.betWeen the material and areas of building occupancy.: These
enclosures could. be placed either on walls or ceilings._ Depending upon the
integrity and type of barrier system, fiber fallout will occur only behind the
‘barrier, and exposure ‘cutside the barrier will be greatly reduced. Entry into

‘these enclosed areas requires proteqilon ‘of personnel and fiber containment

Précautiona. S ( Eal CL o

plumbing, electrical or mechanicai ayatena which require acceaaibility for

gaintenance, repair or removation. If the sp ayedra

béhind the enclosure is disturbed during maintenance heating, ventilating,
lighting, -or plumbing systems, asbeatos fibers may. be‘releaaed into the build-

igg, especially if it is an open alr return plenum " Where poaaible, all utili-

ties ghould be removed and rerouted from the/encloaure space, and, when
feasible; access_should not be .built into;fhia space. The space behind a .

barrier system should not connect with’an air plenum, and dir from tbeienclggedi
space should not circulate within the occupied building unless a HEPA filtration

system 13 tnstalled for cieaning return air. Fire sprinkler systems may require

. relocatbon. . ) a‘ : ‘

. -

- Like encapaulation, encloaure reducea the potential for diapersal of airborne

asbestos fibers but does not eliminate the Bource and poses similar problems as

encapsulation during bnilding renovation or demolition. ¥nclosure of asbestos-~
containing material can be selected as a control measure; provided that the -
haterial will not be expected to be subjected to: (1) frequent damage during

routine maintenance activities; (2) water damage; and (3) condensation buildup.

s

&9 o ' -




5.2,2 -Removal . - R S

Removal of asbestos—containing material provides a long-term solution by R

elimination of the fiber source. Removal of fridble asbestos matsrial poses
significant probleds ‘of worker protection, ‘brevention of & vironmantal con-

- tamination, and eoniidsrabli interruption of building’ lctivities. Replacement

‘with asbestos~free materisl must also be. considered.

Removal of sprayed asbastos material may be .considered [S] when any one of the
following conditions is présent: o )

~

e The matorial is friablo and significantly. deteriordted or damaged.

8 The material is acceisible and potontislliiiubjcet to dslmge by
vandalism or activities in the spacs.» <% .

° The material will be immagsd during routins maintonancs activities.

—

Critical factors which must be considared in the decision to remove Sprayed
asbastos~containing material include building characteristics; inability to
eliminate exposure in another way, surfaceg to which the material is appliod
and cost. Labiitoi—eontiining material may be rempved by dry or wet methods.
5:2:2:1 Dry Removal o N

._1 A

. Dry removal of asbestoa—containing miterial’is not recommended by EPA, but mggi

be necessary if unavoidable damage to but ing components, utility systems, and

equipment would occur through the use of water amended with a wetting agent or
if: temperatures are below freezing [5]. If it 1s necessary to use the dry

‘removal technigue, extreie caution.miist be exercised to prevent contamination

of workers, of areas outside_ the controlled area, and of the enviromment from
the  uncontrolled release of asbestos fibers. If well-managed, however. dry " .
removal can be successfully performed. Written permission from EPA ‘is required
for dry removal.

5:2:2:2 mmﬁ' LY 7

"Rirborne asbestos fiber levels in removal operations may be reduced by using

wet removal instead of- dry removal [5]; Wet removal is- based upon the ability

_of_water to lower both the friability of asbestos—containing material and the

rborne concentration of released fibers; thus reducing -airborne. asbestos
levels. Because of the additional weight, released fibers settle raoidly. -Use

=¥ a2*e T _aoeweE TEEESER 2TV T

4 of plain water may not be entirely satisfactory because of ‘slow penetration,’

incomplete wetting, and runoff. Even with extensive scaking, areas of dry
material will remain. Runoff is not only a safety and cleanup problem but can

. cauge corrosion on metal parts of equipment and electrical Bys-ems as well as

damage to 'floor surfacas (peeling of tile): The resulting slurry can also be

transported by foot traffic to nonremoval areas, where fibers will reentrain

following &vaporation of the water. ~

Water penetration into a fiber matrix may sometimes be significantly increased

- with & wetting agent or surfactant which reduces the surface tension of water o

50 .
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dropieté; Water amended with a wetting agent ia commonlx uaed by fire

departments, industry, and agricultura. This wetting technique reduces the

‘amouiit of water needed for saturation, increases -cohesiveneass of the fiber

matrix, and increasea tfle probability of individual fiber wetting. Use of .
amended water can reduce fiber counts by more than 90 percent as compared to

dry removal. Thjs reduction of fiber contamination within the; work area not

L only reduces potentiai workar axposure and significantly improves working

conditions; but relieves some of the dependence upon containment barrier

. systems in confining fibers to the removal area. Written permission from EPA

is required for wet removal (51 : -
/-

EHIDEEINES 'FOR SELECTING A?PRDPRIAIE ABATEMENT TECHRIQUES

=

-

Guidelines for aelecting appropriate abatement techniquea are preaented in

table S:1. This table contains a summary of corrective methods in addition to

1 - T - L - T T T _

information about the advantages and disadvantages of each ‘method; and

Bl

rconditiona for which each method 1is appropriate or inappropriate-

In addition to the information preaented in table 5:1; the foiiowing additional

factors should be considered 'in the selection of control measures.

. 1f the mAterial ia removed and fireproofing/thermal/eound insulation

requirements still exist, material with similar performance

characteristics mast be applied. ~ - )

4

If _the asbestos—containing matetial ia acceaaible below .the (i 7 m)

9-ft level on walls, the material will be subject to future accidental

or intentional contact and damage . However, in warehouses; gyms and

similar facilities; the level to which material is subject to contact
. and- damage is higher than the. Y2 7 @) 9-ft level.

If the aabeatoa-containing material is not removed, the problem must

be addressed at the time of demolition.

If an enclosure system_ ia uaed therial inaulating material will atill

be functional. Condensatton probiems and water problems; however; may

atiII occur.
-




Teble 5.1 Guidalinas for Salscting xppioprto:o Abatament Tochniqual [5 ZI]
Hechod Adventeges Disadvastages . When Riiiiii;’_i;i-ii':i
Eicepsulation | Coptrols sxposurs | Asbestos source resains. Removel not fessible.
- without removel o! ) ' R ]
sebastos. oofing, scoustical, or
thersal qualitiss may be 7 -
) i nducnd. cause aa‘I‘ﬁnotionc
LY |- - - - - - [
Uouolly no;: roptd Materisl g;;;;,rc:-inn Matarial 1s dsterioreting
and economicali bondinx Lnu‘ﬁ.:y. or ssvaraly dsmaged.
M Damags to matsrial not
pr probable. . probebla.
- prevent damage during -
maintenance of renovetion
-~ E
Continuing inspections ::ui-aﬂié&iixinni © damAged DAL
xequirsd to check for. of materialy - o - -
damage to sncapsulsted . o Materials are mors than
surface. one inch thick. |
Complex surfaces to bo
covéred. subjected to High
our!aco- t.quirod. vibration. o
Encapsulatsd -giqgtd 1s } Econcmic or time "
difficule to r--ovi; , ;| sdvantage, .
Enclosure sure _Albur.o- source remaids. | amoval _ﬁ;i faasibls.’

ConfroIl u:pooun. ;

ﬁiy Si,ripi&;,,,
sconomical uncos~
plicatsd mathod.

1 bol\ind snclosure.

N

May be costly if oncloourc
turbs functions of other
(s.g .
may require lighting and

‘plunbtng changes).

P
sntry into snclos

ninr.oiuneo or renovation:

nti:utb;nu or.entry

m:ny. A .

taro snclosed ares not -’

- Mikalys @

_ R

dc
ial- uuplng high _

Damage tobcn

Entry ‘{ato oncIoiur-
probable fot ripnr-
and walntesanch.

| continutng 1anpection

snd_waintenance of
enclosurs doubtful.

s of f1ber t.uou:.;'
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Tabls 5.1 (Contiouad)

. o B <
Hathod A&;;;;.E;i;; _.;i Disadvantages Whan Appropriats Whsa IAAppropriats:
Enclosure . Continuing lnlpoctlon a N
(coutinul) requirsd to check for -

Het anqval
(Must obtafin
EPA aﬂptoval)

Dry Remvnl
(Must obtain.
- | #EPA apptoval)

[
|
|
|
f
|
[
|
|
!
e
!
1
|
I
|
o
-
N

source.

[y

En&a _.exposure
posaibilicy.

Eiiu.inaﬁel lls‘liol
aourcs.

damage o enclosurs systsm.

Maintenance of damaged.

.nclonun ayatsm required.

contly .and complicated
mathoda.

nuz on- of the most

:1m-connuling methods.

ooe o! tha most

costly and co-plxc-:ed

Uludly

methods.

uy ona o! :he mg: ;

‘High exposurs.

Material is

deteriorating
or. damagsd. )

Material is a

High exposurs.

Redodal is st Semaivia

outface to which u:etIaI
has been applied (e.g.,
unoyal o;‘ mterIaI frou

P
.pipes, lines, aad ducta).

When temperature ia
below freezxng.
Cotro-xon s ptobleu...

.

.-

Ranoval u not feasible .

iut!ihé to which geterial
haa been applied | .ﬁ:,
removel of materidl from

complex surfaces such ss

. ";. pipes,. llnal, and ducta).
. : e o 0
Ends exposure m:qggg;ﬁh deteriorsting| When wet removal ia
poasibility. or damaged. lppiébkxiti;
Material is accessible. .
counectors h b!_ujot .
' concern. -
239 ,
; k%l’l ; - ; ]
N . ’ N
el
4 5
o
AVAILABLE ,,
' ]
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11.

12.

13.

Asbestos: An Infgrmation Rnsouree, Richard J. hevige _Editor; U S.
ub

lication Number (NIK)

Department o ealth, ation, and Welfare, DHEW
79-1681, May 1978, L

Ksbeatoa-Containin' H&tﬁri&ll4i9435506i73uiidinﬁl-, BﬁGﬁidﬁﬁtév ocuient
Part 2, U.S. Environmental Protection Agency, March 1979,

os=Con n Mnteriall "{n School o _Guidance Document -
?irt 1, U.S. Environmenta Protection Agency, Marc 9. m

‘ Mana ement ProeeduregtétAKIIEllmnnt of Friable Asbestos Insulatin Material
chnical Report ; v Engineering Laboratory, onstruction
Battalion Center; February 1981. ‘

et al., Mount Sinai School

Protection Agancy, NTIS No. PB 250980 October 1975.

-

s and Answers; u.s. Environﬁ:ntui

Publication No. 5%, NIOSH-OSHA Asbestos Wor roup-Kprii 1980, U:S.

Department of Health xné Buman Services and U.S. Department of Labor;
November 1986. . . .

LA

'Blake, R.L., Brown, L.L., cather, E.E., and Sjoberg, J.Ji, Information

:fétrcuiar 8751, U.S. Department of the Intertor, Bureau of Mines, 1977
(56 Pe)

“.-J.

Health and Safety Executive, Her
Scotland, 1977.
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1981, )

Tentat1Ve4GuidEAS actficationa on Asbeat”
] c ministrat on,

Asbestos. Coniﬁmiaationgo£4thg,tir in”Public Buildi”’* Willtam 5. Ntckolaon,

e Minerals and their tsbestiférm Varieties-Mineral T
den ation-Characterization, Campbell, W. Js; . R
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- 14: Control of Asbestos Exposure to Naval Personnel and Eauviroms, OPNAV
’ Instruction 6260.1B, February 12, 1982.

@

_Requirements Relating to Occupational Exposure to Asbestos, Americam = | ..
Society for Testing and Materials; Philadelphia, PA,; 1982. - S

15. ASTK Standard E8%9-82,

lG.lkéabeatoa-Contaiuing Materials in School Buildings: A1 ot
Analytical Programs, U:S. Environmentai Protection Agency 360/13 BO~0L7A,.
véggember 1980. . -

- 17. Quick Screening Test for Asbestas, W.S. Kim and J.W. Carter, 11, American

; ‘ 2 Iﬁauacrial Hyglene aaaociation,Jonrn31* pp. 198- 261* March t981.

"< - 18 Preparation.of Asbeatos "Standards” fof ﬁéthoda Verifications and
" . . Labqpatory Evaluatlon, Lentzen, Dgﬁ., Brantly, E.P., Gold, K.W., and
,Myers} L. E-,xﬂgfional Bureau of Stamdards Special Publication 619; Asbestos

" Materials and Anaiytic Methods, March 1982, pp: 44- 53,

';;’ fé- T ;/j Pnblication 506 Proceedings of the Workahop on Aabeatoa. Definitions o
N S and Measurement Methoda, Gaithersburg, Maryiand July 18-20, 1977, Issued

’ November 1978, pp.Z221 233,

’

Electron Microscope MEaaurement of Airborne Aabeatoa Concentrations-A
] , Samudra, Anant V-, Harwood, Colin F.,

?‘ Stockman John D., EPA-600/2-77-178 Revised Juge 1978, Environmental
‘ Sciencea Research Laboratory, Office of Reaearch and Develogment U S.

21. Asheszosicon:aining Materials in School Buiidinga. A Guidance

= " . T
22. Minimum Airborne Fiber Concentrations—for Initiating and n ng
'AabeatoaiMédicziiixzminatigns, OSHK Inatruction CPL 2-2. 2iA February 18,

‘ . 1981. - ( )

~ e

230 Draft %abeatoe Exposure AaaeasmeatAAlgorithm Office of Toxic Substances,
U.S. Environmental Protection Agency, September 21, 1979:

24. GSA Asbestus Exposure Algorithm, General Services Administration, Accident
+ and Fire Prevention Branch, Washington, D.C.

»

25: Guidelines for the Use of Encagauiants on asbeatoa-ContainingrMateriais,
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‘APPENDIX A ~ SUMMARY: ,F EPA AND OSHA ASBESTOS REGULATIONS:/

E?ﬁ

RE,”,,W,””” U S

The U.S.
. Part 81, &

be lows

This subpart contains definitions (61 02),,regiondl EPA office égd

{61.04); and other pegfingig

¥91.
3

§61.

Suboart A - General Provisions

;.

3

EPA'Regulations contained:.in Title 40, Cpde of Federal Réga1g£1aas,,

watver tuformation (61:.10), (61.11),

Fa

Subpart B - Natdonﬁl Emission Standard for Asbestos

; VSV, - 7[,,,,

21

[
r3

Definitions

Eniééion s:anaarA;

- .

[
~..

$|

Vo R
Content N
————

v

“Terms . Eelaf

RS

emissions,

rial, renovation,

. -

ing to asbestos matertial, visible

demolition, friahle asbestos mate-= .z
wetting, removal, stripping,
and waste material are defined in this aeetio

ventilation systems, restriction of spraying

of asbestos containing material

including site requirements. Sﬁ%turies the

applicability of standard to stripping or
removal of asbestos materials of more than 80

meters (260 feet) of covered pipe, or 15 square.

-~

-

of friable.asbestos material, Wétting, exhaust

meters (160 square feet) of frigble asbestos
materfals used togcoéer da striucturadal mgember,

Procedures to prevent emissions are described:
adequfite wetting, local exhaust ventilation

gystegs, proper movement and handling, and

exceptﬂi&s to wetting requirements:

o structural’ membeﬁseis.prohibitad. Waste

disposal methods in rencbation shall not pro-
duce visib!iﬁgmissions
be- placed in locktight container wn‘lc wet

%rovisions of 561 25,

Takeun directly from reference [5]:

waste material will

waste material




&

=

N,

. Y
- . o L o . L L red
§61.25 . Vaste dggﬁdéal sites This sectton,conggtns'regu}ations on emissions

accesa restrictions, sign posting, and opera-

ting methods for asbestos waste dtaposai‘éitéé,

Amendments to 40 CFR, Part 61, have been proposed and aré found in the Federal
Register of Wednesday, March 2: 1977. The proposed amendment resolve certain

am?tgutttea and omissions.in the present standard.

The applicability of regulations on renovations; removing; and stripping

asbestos is broadened by deletion of phrases which 1imit application of the
regulation to asbestos sprayed for insulation and fireproofing omly. The -

proposed changes would enable the terms to cover all'sprayed friable asbestos

material,; for whatever the intended purpose. .
The amendment also.clarifies the definition of strictural member, and C

specifically includes nonload-supporting members such as ceilings and walls in
the scope of the regulation. : -

™~ PL, L S

OSHAREGULATIONS PERTAINING TO ASBESTOS

2
-~

Applicable ‘regulations of the Occupational Safety and Health Administration

UsSe Dégit;ﬁ@ﬁ;”bf'§§§§;7§;§7§6§§iiﬁia in Title 29, Code of Pederal Regula-
tions, Part [910. Regulations specific to asbestos removal or sfxipping . are
contatned in section 1910.1001 et seq. are summarized below: .,7 &7 ¢~ i7"«
* Section 1910.1001 o Content ﬁ_@_i’f:é;‘_"}}'f_ '5),_1;
N : ’ W os. e -l

(a) Lists definitions: Definitions of ashestos and asbes
; . . " ty
(b) Sets limits for permissible  Eight-hour—time-weighted average TWA: |

exposure to alrborne concen- fibers, longer than 5 micrometers, per
trations of asbestos fibers.. cubic centimeter of air (f/cc). Maximum

Eoﬁceqxraftonsi 10 £/cc.

(c) Methods of complitance, (1) Engineering methods: isolatiom,

recommend methods to meet enclosure, ven;tiaiiiﬁ; dﬁst‘coiiééﬁibﬁ};{

limits for exposire. should be used to meet the éiﬁ&éﬁfé,liﬁf??&

be used, insofar as practicable; to prevent™
the emission of fibers in excess of the
limits. :

(2) Worker protection: Wet methods wtti;t\q}

(2)(111) This section lists specific

> ' ;gq@trementa for both respiratory protec-—
: tion and special clothing for removal
N\ workers.

) i

size limitationm ;i'mtcromiterifdi?id@gqr‘ o




. : . _ . C )
(d) Personal protective equipment Respiratory protective equipment and
is epeeified for verioue . Bpecial clothing are required whenever the

exposure: iimits can reasonable be expected

to be exceeded. Equipment approved by the

agency is referenced. _
ﬁ ) © g

iieep’ir’atory p’roteetioni )

= conditions.

€d)¢2)(1) Concentrations up to ten B
times the allowaBle limit (20 flece
TWA, or 100 £/cc cetiing lfmit): air

.

) - . = .~ . purifying. reeptrator.;
. times the 1limit (200 £/cc TWA; or ° .
e , 1000 £/cc ceiling limits) require
;k ) powerad air purifying respirator:

(d)¢2)(1i1) Concentrations above 100.
‘times the limlt require type "C" supp

. o, P SR S o alr respirator, continuous flow'dr pres—
) ' : o @N’ “84re demand-class: .
’ , e €d)¢3) Special clothing shall be provided
: if limits are exceeded. Includes coveralls,

-
h ; ‘héaa'cbvériﬁgé, foot coveriﬁgs;
. S When eiothing requirement ts met; taander-—
- . ? o ‘ ing service or disposal .should be provided.
t{e) Method of measurement of béEéEﬁiﬁéEi&ﬁé of Eirborne conceﬁtrations,
fiber concentretioﬁs is of esbestos fibers shall ‘be made by .the
defined. RN S membrane,ﬁi tet co lection method with -,
B LoE e " phase _contrast microscopys ) v
- “'{f) Specific procedures of Personnel monitoring; eavironmental moni-
measurement and monitoring - toring, and frequency of monitoring are
+ covered. c
. (g) Caotion signs and labell. Specificetions and use of sigdﬁ are out-—
: are defined. lined. Posting of work sites and use of
- S ' caution labels ,ofi asbestos material are
] . described. ‘
» 5 N N
R (H} Housekeeping to reche‘ Cleaning of all objects of accumulated ) 5
98993959,§9d,Y§§E?,§§SP°381 asbestggideprielieﬁd sealing in lmperme-— ' .
methnde are described. i able, sealed containers. ,
- T :
\¥\\\k ¢ (4) sSpecifies recordkeeping and Employer records on expogure. Time at
)L ~ .requirements for mﬁintenence requirements and record 'isposigion are -
7. ﬁrfi;!" w +and retention of recordd. - covered. Records of momitoring should be : ’
;i; R A s 3 ; retained for three years.:
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cy of medical evaluations. Annual
d .téfmination examination requirements

.are listed.
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. APPENDIX B .
- REGIONAL OFFICES OF THE
U.S. ENVIRONMENTAL PROTECTION AGENCY AND THE
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION

EPA REGION&t OFFICES . ,

3 |
Region I —— Region VI , :
Connecticut; Maine; ﬁiﬁaiéﬁﬁééiéi, Arkansas; Louisiana; New Mexico,
New ' Hampahire, Rhode Island and | Oklahoma; and Texas _ N
*Vermont First International Building
John F: Kennedy Federal Building . 1201 Elm Street
Room™ 2303 . pallas, Texas 75220
.Boston, Massachusetts 02203 (214) 749-1962
(617)'223;7210 h
, ResionWVII,, :
‘Regiou IT ' Iowa; Kansas, Missourt, and Nebraska
New York,; New Jersey, Puerto Rico 324 EJ 1lth Street -~
Virgin Islands; and Canal Zone ‘Ransas_City, Missouri 6&106 - )
Federal Office Building - (816) 374-5493 ' - - R
. 26 Federal Plaza o . ‘ y
New York; New York 10Q07 Rngion VIII X o ﬁJ{
(212) 264 2525 . Colorado; Montana,; North Dakoca,
_ a8 I sSouth Dakota, Utah, and Wyomiﬁg
- R Region IIL : " 1860 Lincoln Street 7 =
Deleware, District of Coiﬁmbia, Denver,; Colorado 80295 5
Maryland, Pennsylvania, Viféiﬁii, ’ (303) 8%7-3895 ‘ : <
- v and West Virginia . : - = " =
£ cuttis Building . Region IX ' e
x ) Sixth and Walnut Streets - Arizona,; Californta; Hzwait, Nevada,
Philadelphia; Pennsylvania 19106 GGam, American Samoa, ;iﬁét Terrifbry
(215) 597-9814 v of the Pacific . v -
R : 215 Fremont Street : -
Region Iv o San Francisco, Caitfornia 94105 _
. XFabama, Fiorida, Georgia Kentucky, :  (415) 55522320 . L A
, Mississippi; North Carolina; “South _ o 7/
Carotlna, and Tennessee Reglon X
345 Courtland St., NE - _.  Alaska, Idaho, dregon Washinjton
Attanta, Georgta 30308 X 1200 Sixth Avenue o .
(404) 881-4727 . . Sdattle, Washington . 78101 ﬂ}"
. ] - o (206) 442-1220 ' : \g
Region v N o S '
‘I1llinois; Indiana; Minnesota, Michiu& o ‘ . .
gan; Ohio, and Wiscomsin L - R - 25;
230 South-Dearborn Street v : o o PO M
‘Chicago, Illinols . 60604, ) ;{{ s e
(3I9) 353 2000 ' o LT o - =
- oo s ; ‘
- l RS OV "
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APPENDIX B (cont)

Region I
Conneccicut Maine, Massachusettu,

New Hampshtra Rhode, Island

and Vermont v
16-18 Nor:h Street

1 Dock Square Building
* Boston, -Massachusetts 6210§§

(617) 223- 6712/3

“§gion 11 K

New York, New Jarsey,’ ‘Puerto Rico,
Virgin tsianda,,an& Tatal Zone
1515 Broadway .

{1 Aster Plaza) - o

New York, New York 10036

(212) 399 5941

[}

Deleware, District of Columbia,

Matyland, Pennsylvania, Virginia,

and West Virginia

Suite 2100 ,

Gatgway Building e 7

3535 Mafket Street, .

Ehﬁéa&éiﬁﬁia, Pednaylvania 19104
) 596-1201

Region v

Alabama, Fforida, Georgia, Kentucky,

Mississippi; North Carolina;
South Carolina, and Tennessee
Suite 587

1375 Peachtree St.;,
Atlanta, Georgia 3(
(ROK) 881 3573 - v

.o

Regton v
Illinois, In'iana. Minnesota,

Illinoia
(312> 353—&716/7

v

- - ‘ .OSHA REGIONAL.OFFICES

Region VI

Arkansas, Loulsiana; New Mexico,

Oklahoma; and Texas
Room 602
555 Griffin Square Building

Dallas, Texas._ 75202
(214) 749-2477

Ragion VI;fi o

Iowa, Kansas,_ Miaaouri,fand Nebraaka
Room 3000 )

911 Walout Street

Kansas Cicy. Mils” 2 64106

Colorado, Montana, North Dakcta,

South. Dakota, Utah, aﬁd Wyoming

Room 15010 - :

Pederal Building

1961 Stout Straet -
Denver, Colorado 80294

(363) 837-3883

Region IX.

Arizona, Caitfornia, Hawati Nevada,

 Guam, American Samoa, and

Trust_ Territory of the Pacific

9&70 Federal Buildtng

‘450 Golden Gate Ave.

S8an Francisco; - California 94102

(415) 556-0586 ;ﬂ, N
gt0ﬁ X “,H

Room' 6048
Federal Office Building

Seattle, Washington 98174
(206) 442-5930

-~
I

) Alaska, Idébo, Oregon, Waahington
-
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